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Finally  -  A  Professional- 
Quality  Receiver  to  Monitor 
Weather  Broadcasts! 


Our  new  RWX  is  a  very  sensitive  and 

selective  Hamtronics*  grade  receiver 

to  monitor  critical  NOAA  weather  broadcasts. 

Excellent  0.15jjV  sen- 
sitivity provides  good  recep- 
tion even  at  df stances  of  70 
miles  or  more  with  suitable 
antenna.  No  comparison  with 
ordinary  consumer  radios! 

Automatic  mode  provides  storm  watch,  alerting  you  by 
un muting  receiver  and  providing  an  output  to  trip  remote 
equipment  when  an  alert  tone  is  broadcast 

Essential  for  airports,  police  and  fire  departments. 
CAP,  broadcast  stations,  state  and  local  emergency  man- 
agers, amateur  repeaters  -  anyone  needing  a  professional 
quality  receiver  Because  of  its  reasonable  price,  it  rs  also 
handy  for  bikers,  hikers,  boaters,  hunters,  farmers  -  or 
anyone  who  needs  up-to-date  weather  info  and  emer- 
gency warnings,  even  from  distant  stations. 

Small  enough  for  emergency  of  portable  use.  it  can 
even  be  powered  from  a  small  9-1 2V  battery  when 
needed,  Crystal  controlled  for  accuracy:  ail  7  channels 
provided  (162.40  to  162.55). 

You  can  buy  just  trie  receiver  pcb  module  in  kit  form  or 
buy  the  kit  with  an  attractive  metal  cabinet,  AC  power 
adapter  and  built-in  speaker.  It  is  also  available  factory 
wired  and  tested. 

•  RWX  Rcvr  kit,  PCB  only $79 

•  RWX  Rcvr  kit  with  cabi  net,  speaker,  &  AC  ad  apter $99 

•  RWX  Rcvr  wired/tested  In  cabinet  with  speaker  &  adapter $139 


VWW  RECEIVER 


Get  time  and  fre- 
quency    checks 
wrthout       buying 
multtband  hf  rcvr.   Hear  solar 
activity  reports  affecting  radio 
propagation.    Very  sensitive 
and    selective    crystal    con- 
trolled superset,  dedicated  to  listening  to  VWW  on  10000 
MHz.    Performance  rivals  the  most  expensive  receivers. 

•  RVWW  Rcvr  kit,  PCB  only , $59 

•  RVWW  Rcvr  kit  with  cabt.  spkr.  &  12Vdc  adapter  ...$B9 
«  RVWW  Rcvr  w/t  in  cabt  with  spkr  &  adapter   ,...,,,,,$129 


WEATHER  FAX  RECEIVER 


H^S  iWtAPKa  FA.JT  REC 


Join  the  fun.  Get 
striking  images  di- 
rectly from  the 
weather  satellites] 
A  very  sensitive 
wideband  fm  receiv- 
er optimized  for 
reception  of  NOAA  APT  and  Russian  Meteor  weather 
fax  images  on  the  137  MHz  band. 

The  R139  is  lower  cost  and  easier  to  maintain  than 
synthesized  units.  And  it  is  designed  from  the  ground  up 
for  optimum  satellite  reception;  not  just  an  off-the-shelf 
scanner  wfth  a  shorted -out  IF  filter! 

Covers  all  five  satellite  channels.  Scanner  circuit  and 
recorder  control  allow  you  to  automatically  search  for  and 
tape  signals  as  satellites  pass  overhead,  even  while  away 
from  home 


•  R139  Receiver  Kit  less  case M . S159 

•  R139  Receiver  Kit  with  case  and  AC  power  adapter ...Si 89 

•  R139  Receiver  wft  ii  case  with  AC  power  adapter — , $?39 

•  Intern  aJ  PC  Deniodulator  Board  and  Imaging  Software $239 

•  Tumstie  Antenna — _wwmw„w™ww,.  $119 


•  Weather  Satellite  Handboo* 


£20 


SUBAUDIBLE  TONE 
ENCODER/DECODER 


Access  all  your  favorite  closed  repeat- 
ers wfth  TD-5  CTCSS  Encoder/Decoder 


Encodes  all  standard  sub- 
audible  tones  with  crystal  ac- 
curacy and  convenient  DIP 
switch  selection  Compre- 
hensive manual  also  shows 
how  you  can  set  up  a  front 
panel  switch  to  select  be- 
tween tones  for  several  re- 
peaters. Receiver  decoder 
can  be  used  to  mute  receive  audio  and  is  optimized  for  in- 
stallation in  repeaters  to  provide  closed  access.  High 
pass  filter  gets  rid  of  annoying  buzz  In  receiver, 

•TD-5  CTCSS  Encoder/Decoder  Kit , ..only  $39 

•TD-5  CTCSS  Encoder/Decoder  Wired/tested     $53 


HICH  QUALITY  VHF  &  UHF  FM 
XMTR  AND  RCVR  MODULES 


FM  EXCITERS:  2W  outpirf,  continuous  duty 

•  TA51:  tbr6Mt2M,  220 
MHz  ..kit $99,  w/t$1&9. 

•  TA451:  for  420-475  MHz. 
„. kit  $99,  w/t  $169. 

■  TA901:  for  902-92  &  MHz, 
(OSWout) w/t  $169. 


VHF  &  UHF  POWER  AMPLIFIERS. 

Oulput  levels  from  lOWlo  100W  Starting  at  $9 9. 

FM  RECEIVERS: 

•  R100  VHF  FM  RECEIVERS 
Very  sensitive  -  0  15uV.  Superb 
selectivity  -  both  crystal  and 
ceramic  IF  filters,  >10Q  dB 
down  at  ±12kHz.  best  available 
anywhere,  flutter-proof  squelch, 

For4S-54,  72^76,  140-175,  or  216-225  MHz 

kit  $129,  wft  $189 


l-MH    I   Ihfh'HUrirr-rrn-rti    iiitri 


-  R144/R22D  RCVRS.    Like  R100\  for  2M  or  220  MHz, 
with  helical  resonator  In  front  end kit  $169,  w/t  $21 9 

•  R451  FM  RCVR,  for  420-475  MHz.    Similar  to  R100 
above ...„, kit  $119,  w/t  $1fl9 


R901  FM  RCVRt  902-&28MHz 


$159,  wit  $219 


Go  on  a  ham  satellite  adventure!  Add  an- 
other  band  for  the  next  contest  Thrill  In  the 
excitement  of  building  your  own  gear,  and 
save  a  bundle 


No  need  to  spend 
thousands  on  new 
transceivers  for 
each  band  I 


Convert  vhf  and  uhf  signals  to/from  10M. 
Even  if  you  don't  have  a  10M  rig,  you  can  pick  up  very 
good  used  xmtrs  &  rcvrs  for  next  to  nothing, 
Receiving  converters  (shown  above)  available  for 
various  segments  of  §M.  2M,  220,  and  432  MHz, 
Kite  from  $49,  wireaVtested  units  only  $90 

•  Xmitting  converters  (at 
left)  for  2M,  432  MHz, 

•  Kits  onfy  SB9  vtif  or 
S99uhf 

•  Porwer  amplifiers  up  to 
SOW  output 


-  Buy  at  low,  factory -direct  net  prices  and  save! 

-  For  complete  info*  call  or  write  for  free  catalog, 

■  Order  by  mail,  fax,  or  phone        (9  12  am,  1-5  pw  casrom  nm»| 

*  Min.  $5  S&H  charge      lor  Href  pound  plus  add"!  weight  &  insurance. 

-  Use  VISA,  Mastercard,  Discover,  check,  or  UPS  (XO,D. 


View  Catalog  on  our  Web  site: 

wwwJiamtronics.com 


Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  with 
full  autopatch  and  many  versatile  dtmf  con- 
trol features  at  less  than  you  might 
pay  for  a  bare-bones  repeater 
or  controller  alone! 


-  kit  still  only  $1095 

*  fee  tory  assembled  stilt  only  $  f  295 

50-54. 143-174,  21M33.  42<M75  MH*    (902926  MHz  sJfghtly  hlghw.) 

FCC  typ*  accepted  for  commercial  servios  in  1 50  £  450  MH2  bands. 


TRANSMITTING  AND      I 
RECEIVING  CONVERTERS  ES 


Digital  Voice  Recorder  Option.  Allows  message 

up  to  20  sec.  to  be  remotely  recorded  off  the  air   Play 
back  at  user  request  by  DTMF  command,  orasa  periodi- 
cal voice  id.  or  both.  Great  for  malting  club  announce- 
ments!   only  $100. 

REP-200C  Economy  Repeater,  Re  a! -voice  ID.  no 
dtmf  or  autopatch Kit  only  $795.  w&t  S1 195. 

REP-200N  Repeater.  Without  controller  so  you  can 
use  your  own.  ..„ ,....  Kit  only  $695.  wSt  $995 


You'll  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First! 


Hamtronics  has  the  world's 
most  complete  line  of  mod- 
ules for  making  repeaters.  In 
addition  to  exciters,  pa's,  and 
receivers,  we  offer  the  fol- 
lowing controllers. 

Inexpensive,  flexible  COR  module  with  timers, 
courtesy  beep,  audio  mixer.  only  $49/kit  $79  wft 

CWID.    Traditional  diode  matrix  ID  er  kit  only  $59 

CWID-2.    EpronvcontroJIed  IDer  ..only  554/kit.  $79  w/t 

DVR-1,  Record  your  own  voice  up  to  20  sec,  For  voice 
id  or  p l a y ing  club  an n ouncements $  59/fc  it,  $99  w/t 

COR -4.  Complete  COR  and  CWID  air  on  one  board  ID 
in  eprom.  Low  power  CMOS only  $99/kitt  $149  w/t 

COR -6-  COR  with  real-voice  Id.  Low  power  CMOS, 
non-volatile  memory kit  only  S991  w/t  only  $149 

COR-5.  pP  controller  with  autopatch,  reverse  ap,  phone 
remote  control  lots  of  DTMF  control  functions,  all  on  one 
board,  as  used  in  REP-200  Repealer. $379  w/t 

AP*3»  Repeater  autopatch,  reverse  autopatch,  phone 
line  remote  control    Use  with  TD-2 kit  $89 

Four-digit  DTMF  decoder/controller.   Five  latching 
ff  functions,  toll  call  restnetor kit  $79 

TD-4,  OTMF  coniroRer  as  above  except  one  on-eff  func- 
tion and  no  toll  call  restnetor.  Can  also  use  for  selective 
calling;  mute  speaker  until  someone  pages  you,  „  kit  $49 


COR-3. 


LOW  NOISE  RECEIVER  PREAMPS 


LNG-(  J  GAASFET  PREAMPS 
STILL  ONLY  $591 

•  Make  your  friends  sick  with 
envy  I  Work  stations  they  don't 
even  know  are  there. 

•  Install  one  at  the  antenna  and 
overcome  coax  losses. 

'Awifahte  for  28-30,  46-56,  137-152,  152-172,  210-230, 
400-470,  and  80Q-960  MHz  bands. 

LNW-{  )  ECONOMY  PREAMPS 
ONLY  $29  kit  $44  wiredVtested 

•  Miniature  MOSFET  Preamp 

•  Solder  termrrtats  allow  easy 
connection  tnside  radios. 

•  Available  for25-35t  3S55,  55-90.  90*120.  120-150. 
1S&200.  200-270.  and  400-500  MHz  bands. 


v* 


e-mail:  jv@hamtr4nics.com 

I 

■■■ 

Our  S&tti  Tnjr" 


amironics,  inc 

65-D  Moul  Rd;  Hilton  NY  14468-9535 

Phone  716-392-9430  (fax  9420) 


& 


ASTRON 

CORPORATION 


9  Autry 

Irvine,  CA  92718 

(714)  458-7277  •  FAX  (714)  458-0826 


www  .astroncorp.  com 


SWITCHING  POWER  SUPPLIES 


CONT 

ICS 

WI 

SS-10 

7 

10 

3.2 

SS-12 

10 

12 

3.4 

ss-ie 

15 

18 

3.6 

SS-25 

20 

25 

4.2 

SS-30 

as 

30 

5.0 

SS-25M  With  volt  &  amp  meters 
SS-30M  With  volt  &  amp  meters 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  •  RELIABLE 


SPECIAL  FEATURES 

*  SCUD  STATE  ELECTRONICALLY  REGULATED 

■  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
tICfpt  aS-3A.  HS-4A.  RS  SA.  RS4L  ftS  Si 

*  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  tow  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 

*  ONE  YEAR  WARRANTY  *  MADE  IN  U.S.A. 


KRF01IUPICE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  1 05-t  25  VAC 

•  OUTPUT  VOLTAGE:  13-8  VDC  +  005  volts 
(Internally  Adjjstable  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  All  units  available  in  220  VAC  input  voltage 
(except  tar  SL-11A) 


SLSE 


LOW  PROFILE  POWER  SUPPLY 


MODEL 

SL-11A 
SL-11R 
SL-11S 
SLUR^RA 


Colors  Continuous 

Gray     Black     Duty  (Amps) 


* 
* 


* 

* 
* 


7 
7 
7 
7 


lAmpt) 

11 
11 
11 
11 


Size  (IN) 
H*W*D 

2%  *  7Va  *  9Vi 

2%*7  *m 

2%  *  7ft  *  m 
4V<*7    *9a/- 


ma 


WL 


12 
12 
12 
13 


POWER  SUPPLI ES  WITH   BUILT  IN  CIGARE"         LIGHTER  RECEPTACLE 

Size  |IN) 
H*W*D 

3Vfe  *  6fi  »  Vk 


RS-4L 
RS-5L 


Continuous 
Only  [Amps] 

3 


(Amps) 
4 


3tt  *  6ft  «  Vk 


Shippi 
WLflbs 

6 
7 


RM  SERIES 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 

Duty  (Amps! 

9 

25 

37 

50 


MODEL  RM-35H 


RHM2A 

RM-35A 

RM-50A 

RM-50A 

Separate  Volt  and  Amp  Meters 

RM-12M 

RM-35M 

RM-50M 

RM-60M 


12 


9 

25 
37 
50 


55 
12 


55 


Size  UN) 

H  x  W  x  D 

S'AxIQxS1-* 

5!&  x  19  x  12% 

5%  x  19  x  124 

7x19x12% 

5  V*  x  19  x  av* 
5%  x  19  x  12% 
5%  x  19  x  12% 

7x19x12% 


Shipping 
WL  llosl 

16 
38 


16 
38 


60 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-10A 

RS-12A 

RS-12B 

RS-2QA 

RS-35A 

RS-5DA 
RS-70A 


Colin 
Gray        Black 


* 


Ctnfiiiois 
Ditf  (Asps) 

2.5 

3 

4 

5 

7,5 

9 

9 

16 

25 

37 
57 


ICS' 
(Ampt) 

3 
4 
5 
7 
10 
12 
12 
20 
35 

50 

70 


SiZi  |IN| 

H  X  W  x  D 

3  X  43i  x  53/i 

m  X  6%  x  9 

3%  X  6%  X  Vk 

3%  X  6%  X  9 
4  X  Vh  X  10^ 

4%  x  8  x  9 
4  X  Vk  x  10% 

5  X  9  X  10V? 

5x  11  x  11 

6x  13aa  X  11 
6  x  13%  x  12* 


Slippill 

Wt.  |lli  | 

4 

5 

7 

9 

11 

13 

13 

16 

27 

46 
48 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Swilchabte  volt  and  Amp  meter 
RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS^SOM 

RS-7QM 


Ciilfiiftil 
Dltf  (Aapi] 

9 

16 
25 
37 

57 


its- 

|A«pt) 
12 


70 


SlZl  (IN) 

HxWxl 

AVi  x  8  x  9 

5  x  9  x  10% 

5  x  11  x  11 

6x13*4  x  11 
6  x  13V*  x  121 


Shippiif 
Wt.  |l|t.| 

13 

18 
27 

46 

48 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  *  Current  limit  adjustable  from  1 ,5  amps 


to  Full  Load 

MODEL 

V5-12M 
VS-20M 
V5-35M 
VS-50M 
VS-70M 


Ci  ilium 
Ditf  | Asps) 

©13.BV0C  @1DVDC  @5VDC 


16 

25 

37 
67 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM-35M  25 

VRM-50M  37 


5 

9 

15 

22 
34 

15 

22 


2 

4 

7 

10 

16 

7 
10 


ICS* 
(Aapt| 
®13JV 

12 

20 

35 

50 

to 

35 
50 


Sill  (IN) 
NxWxO 

4%  X  8  X  9 

5  X  9  X  10% 
5X  11  X  11 

ex  13*  x  11 

6  x  13ft  1 12% 

5V4X  19x12% 
51/4  X  19  x  12% 


fllppllf 

Wt.  (Ilt.| 

13 
20 

£3 

46 


38 

50 


RS-S  SERIES 


MODEL  RS-12S 


Built  in  speaker 

MODEL 

RS-7S 

RS-105 

RS-12S 

RS-20S 

SL-11S 


Colon 
Gray        81k  It 

■  # 


Cut  in  i  ii  i 
Duty  (Ampi| 

5 
7.5 

9 

16 

7 


ICSB 
Aftps 

7 

10 
12 

20 

11 


Sizi|IN| 
H  X  W  X  D 

4  X  7%  X  103A 

4  X  7%  X  10% 

4%  X  8  X  9 

5  X  9  X  10% 

2%  x  Tk  x  fttt 


Shipping 
Wl.  fibs) 

10 

12 

13 

18 

12 


'ICS— Inter  mitten  1  Communication  Service  (50%  Duty  Cycle  5min  on  5  mi  n.  off) 


CIRCLE  16  ON  HEADER  SERVICE  CARD 


Synthesized 

FM  Stereo 

Transmitter 


Microprocessor  controlled  for  easy  freq 
programming  using  DIP  switches,  no  drift,  your  signal  is  rock 
solid  all  trie  time  -  just  tike  the  commercial  stations.  Audio  quality 
is  excellent,  conned  to  the  tine  output  of  any  CD  player,  tape 
deck  or  mike  mixer  and  you're  on- the- air,  Foreign  buyers  will 
appreciate  the  high  power  output  capability  of  the  FM-25;  many 
Caribbean  lolks  use  a  single  FM-25  to  cover  the  whole  island! 
Newf  improved,  clean  and  hum-free  runs  on  either  12  VDC  or 
120  VAC.  Kit  comes  complete  with  case  set,  whip  antenna,  120 
VAC  power  adapter  -  easy  one  evening  assemoly, 

FM-25,  Synthesized  FM  Stereo  Transmitter  Kit $129,95 


Tunable  FM 

Stereo 
Transmitter 


A  lower  cost  alternative  to  our  high  performance  transmitters. 

Offers  great  value,  tunable  over  the  88-108  MHz  FM  broadcast 
band,  plenty  of  power  and  our  manual  goes  into  great  detail  out- 
lining  aspects  o*  antennas,  transmitting  range  and  the  FCC  rules 
and  regulations.  Connects  to  any  cassette  deck,  CD  player  or 
mixer  and  you're  on-lhe-air,  you'll  be  amazed  at  the  exceptional 
audio  quality!  Runs  on  internal  9V  battery  or  external  power  from 
5  to  15  VDC,  or  optional  120  VAC  adapter.  Add  our  matching 
case  and  whip  antenna  set  for  a  nice  finished  look. 

FM-lOA,  Tunable  FM  Stereo  Transmitter  Kit $34.95 

CFM,  Matching  Case  and  Antenna  Set $14.95 


RF  Power 

Booster 

Amplifier 


Add  some  serious  muscle  to  your  signal,  boost  power  up  to  1 
watt  over  a  frequency  range  of  100  KHz  to  over  1000  MHz! 
Use  as  a  lab  amp  for  signal  generators,  plus  many  foreign  users 
employ  the  LPA-1  to  boost  the  power  ol  their  FM  Stereo  trans- 
mitters, providing  radio  service  through  an  entire  town.  Power 
required:  12  to  15  volts  DC  at  250mA,  gain  of  38dB  at  10  MHz, 
10  dB  at  1000  MHz.  For  a  neat,  professionally  finished  look,  add 
the  optional  matching  case  set.. 

LPA-1 ,  Power  Booster  Amplifier  Kit $39.95 

CLPA,  Hatching  Case  Set  tor  LPA-1  Kit J1 4,95 

LPA-1WT,  Fully  Wired  LPA-1  with  Case $99.95 


Micro  FM 
Wireless  Mike 


World's  smallest  FM  transmitter.  Size  of  a  sugar  cube!  Uses 
SMT  (Surface  Mount  Technology)  devices  and  mini  electret  con- 
denser  microphone,  even  the  battery  is  included.  We  give  you 
two  complete  sets  of  SMT  parts  to  allow  for  any  errors  or  ' 
mishaps -build  it  carefully  and  you've  got  extra  SMT  parts  to 
build  another!  Audio  quality  and  pick-up  is  unbelievable,  trans- 
mission range  up  to  300  feet,  tunable  to  anywhere  in  standard 
FM  band  68  tolOB  MHz,  7/3"w  a  3/B"h  x  M% 

FM-5  Micro  FM  Wireless  Mike  Kit S19.95 


Crystal 

Controlled 

Wireless 

Mike 


Super  stable,  drift  free,  not  affected  by  temperature,  meial  or 
vour  body!  Frequency  is  set  by  a  crystal  in  the  2  meter  Ham 
band  of  146,535  MHzh  easily  picked  up  on  any  scanner  radio  or 
2  meter  rig.  Changing  trie  crystal  to  put  frequency  anywhere  in 
the  140  to  160  MHz  range-crystals  cost  only  five  or  six  dollars. 
Sensitive  electret  condenser  mike  picks  up  whispers  anywtiere 
in  a  room  and  transmit  up  to  1/4  mile.  Powered  by  3  volt  Lithium 
or  pair  of  watch  batteries  which  are  included.  Uses  the  latest  in 
SMT  surface  mount  parts  and  we  even  include  a  few  extras  in 
case  you  sneeze  and  loose  a  part! 

FM-6,  Crystal  Controlled  FM  Wireless  Mike  Kit $39.95 

FH-6WT  Fully  Wired  F«-6 $69.95 


Call  for  our  Free  Catalog  ! 


Super  Pro  FM  Stereo 
Radio  Transmitter 


A  truly  professional 

frequency  synthe- 
sized FM  Stereo 
transmitter  station  In 
one  easy  to  use, 
handsome  cabinet. 
Most  radio  stations 
require  a  whole 
equipment  rack  to 
hold  all  the  leatures 
weVe  packed  into  the  FM*10Q.  Set  frequency  easily  with  the 
Up/Down  freq  buttons  and  trie  big  LED  digital  display.  Plus 
there's  input  low  pass  filtering  that  gives  great  sound  no  matter 
what  the  source  (no  more  squeals  or  swishing  sounds  from  cheap 
CD  player  inputs!)  Peak  llmiters  for  maximum  'punch"  in  your 
audio  ■  without  over  modulation,  LED  bargraph  meters  for  easy 
setting  of  audio  levels  and  a  built-in  mixer  with  mike  and  tine  level 
inputs.  Churches,  drive-ins,  schools  and  colleges  find  the  FM-100 
to  be  the  answer  to  their  transmitting  needs,  you  will  too.  No  one 
offers  all  these  features  at  this  price!  Kit  includes  sharp  looking 
metal  cabinet,  whip  antenna  and  120  volt  AC  adapter.  Also  runs 
on  12  volts  DC. 

We  also  offer  a  high  power  export  version  of  the  FM-100  that's. 
fully  assembled  with  one  watt  of  RF  power,  tor  miles  of  orogram 
coverage.  The  export  version  can  only  be  shipped  outside  the 
USA,  or  within  the  US  if  accompanied  by  a  signed  statement  that 
the  unit  will  be  exported. 

FM-100,  Professional  FM  Stereo  Transmitter  Kil $299,95 

FM-1Q0WT,  Fully  Wired  High  Power  FM-1 00 $429.95 


Speech 

Descrambler 

Scrambler 


Dscode  all  that  gibberish!  This  is  the 
popular  descrambler  /  scrambler  that  you've  read  about  in  all  the 
Scanner  and  Electronic  magazines-  The  technology  used  is 
known  as  speech  Inversion  which  is  compatible  with  most  cord- 
less phones  and  many  police  department  systems,  hook  it  up  to 
scanner  speaker  terminals  and  you're  in  business.  Easily  config- 
ured for  any  use:  mike,  line  level  and  speaker  output/Inputs  are 
provided.  Also  communicate  in  total  privacy  over  telephone  or 
radio,  lull  duplex  operation  -  scramble  and  unscramble  at  the 
same  time.  Easy  to  build,  all  complex  circuitry  contained  in  new 
custom  ASIC  chip  tor  clear  clean  audio.  Runs  on  9  to  15VDC, 
RCA  phono  type  jacks,  Our  matching  case  set  adds  a  super  nice 
professional  look  to  your  kit. 

SS-70A,  Speech  Oescram  blar/Scramb  ter  Bfc.,:„ $39.95 

CSS,  Custom  Matching  Case  and  Knob  Set $14.95 

SS-70AWT,  Fully  Wired  SS-70A  with  Case , . . $79.95 

AC12-5, 12  Volt  DC  Wall  Plug  Adapter $9.95 


Tone-Grabber 

Touch  Tone 

Decoder / 

Reader 


Dialed  phone  numbers, 
I repeater  codes,  control 
1  codes,  arvywriere  touch- 
tones  are  usedt  your  TG-1  will  decode  and  store  any  number  it 
hears.  A  simple  hook-up  to  any  radio  speaker  or  phone  line  is  all 
that  is  required,  and  since  the  TG-i  uses  a  ceniral  office  quality 
decoder  and  microprocessor,  it  will  decode  digits  at  virtually  any 
speed!  A  256  digit  non-volatile  memory  stores  numbers  for  100 
years  -  even  with  the  power  turned  oft,  and  an  8  digit  LED  display 
allows  you  to  scroll  through  anywhere  in  memory.  To  make  it  easy 
to  pick  out  numbers  and  codes,  a  dash  is  inserted  between  any 
group  or  set  ot  numbers  that  were  decoded  more  than  2  seconds 
apart.  The  TG-t  runs  from  any  7  to  15  volt  DC  power  source  and 
is  both  voltage  regulated  and  crystal  controlled  for  the  ultimate  in 
stability.  For  stand-alone  use  add  our  matching  case  set  lor  a 
clean,  professionally  linished  project.  We  nave  a  TG-1  connected 
up  here  at  the  Ramsey  factory  on  the  FM  radio.  It's  tun  to  see  the 
phone  numbers  that  are  dialed  on  the  morning  radio  show! 
Although  the  TG-1  requires  less  than  an  evening  to  assemble 
(and  is  fun  to  build,  too!),  we  offer  the  TG-1  fully  wired  and  tested 
in  matching  case  for  a  special  price. 

TG-1,  Tone  Grabber  Kit; $99.95 

CTG.  Matching  .Case  Set  (or  TG-1  Kit $14.95 

TG-1WT,  Full/Wired  Tone  Grabber  with  Case $149,95 

AC12-5, 12  Volt  DC  Wall  Plug  Adapter $9.95 

CIRCLE  34  ON  READER  SERVICE  CARD 


\  Mini-Peeper 
■)  Micro  Video 
Camera 


Super  small,  high  quality 
fully  assembled  B  &  W 
CCD  TV  camera  the  size 
of  an  Ice  cube!  Provides  excellent  pictures  in  low  light  (2  lux),  or 
use  our  IR-1  Infra-Red  Eight  source  to  invisibly  illuminate  an 
entire  room  on  a  pitch  black  night!  Imagine  the  possibilities... 
build  it  into  a  smoke  detector,  wall  cIock,  lamp,  book,  radio. 
Exact  same  camera  that's  in  big  buck  detective  catalogues  and 
stores.  Kit  includes:  fully  assembled  CCD  camera  module,  con- 
nectors, interlace  PC  board  kit  with  proper  voltage  regulation 
and  littering,  hook-up  details,  even  a  mini  microphone  for  sensi- 
tive sound!  Two  models  available:  Wide  Angle  Lens  3.6mm/f2, 
adjustable  focus  tens,  92  degree  view;  Pinhole  Lens  5,5mm/f4.5f 
60  degree  view,  The  Pinhole  Lens  is  physically  much  flatter  and 
provides  even  greater  depth  ol  focus.  The  camera  itself  is  1.2" 
square.  The  tfide  Angle  Lens  is  about  1"  long,  Pinhole  Lens 
about  1/2'\  interlace  PC  board  is  V 1 2"  and  uses  RCA  jacks  (or 
easy  hook-up  to  VCRs,  TVs  or  cable  runs.  Power  required  is  9 
to  14  VDC  @  150  mA.  Resolution:  380  x  3&0  lines.  Instruction 
manual  contains  ideas  on  mounting  and  disguising  the  Mini- 
Peeper  along  with  info  on  adding  one  of  our  TV  Transmitter  kits 
(such  as  the  MTV-7  unit  below)  Tor  wireless  transmission! 

MP-1,  Wide  Angle  Lens  CCD  TV  Camera  Outfit 5169,95 

MP'IPH,  Pin-Hole  Lens  CCO  TV  Camera  Outfit $189.95 


MicroStation 

Synthesized 

UHFTV 

Transmitter 


Now  you  can  be  in  the  same  league  as  James  Bond.  This 

transmitter  is  so  small  that  it  can  fit  into  a  pack  of  cigarettes  - 
even  including  a  CCD  TV  camera  and  battery!  Model  airplane 
enthusiasts  put  the  MTV^7A  into  airplanes  for  a  dynamite  view 
from  the  cockpit,  and  the  MTV-7A  is  the  transmitter  of  choice  for 
balloon  launches.  Transmitter  features  synthesized t  crystal  con- 
trolled operation  for  drift-free  transmission  of  both  audio  and 
video  on  your  choice  of  frequencies:  Standard  UHF  TV  Channei 
52  (which  should  only  be  used  outside  of  the  USA  to  avoid  vio- 
lating FCC  rules),  and  439,25  MHz  or  91 1.25  MHz  which  are  in 
the  amateur  ham  bands.  The  439.25  MHz  unit  has  the  nifty 
advantage  of  being  able  to  be  received  on  a  regular  'cable- 
ready'  TV  set  tuned  to  Cable  channel  68,  or  use  our  ATV-74 
converter  and  receive  it  on  regular  TV  channel  3.  The  91 1,25 
MHz  unit  is  suited  for  applications  where  reception  on  a  regular 
TV  is  not  desired,  an  ATV-79  must  be  used  for  operation.  The 
MTV-7AS  output  power  is  almost  100  mW,  so  transmitting  range 
is  pretty  much  '  linear-sight'  which  can  mean  many  milesl  The 
MTV-7A  accepts  standard  black  and  white  or  color  video  and 
has  its  own.  on-board,  sensitive  electret  micorphone.  The  MTV- 
7 A  is  available  in  kit  form  or  fully  wired  and  tested.  Since  the 
latest  in  SMT  (Surface  Mount  Technology)  is  used  to  provide  for 
the  smallest  possible  size,  the  kil  version  is  recommended  for 
experienced  builders  only.  Runs  on  12  VDC  @  150  mA  and 
includes  a  regulated  power  source  for  a  CCD  camera, 

MTV-7A,  UHF  TV  Channel  52  Transmitter  Kit $1 59.95 

MTV-7AWT,  Fully  Wired  Channel  52  Transmitter $249.95 

MTV-7A4, 439.25  MHz  TV  Transmitter  Kit $159,95 

MTV*7A4WT1  Fully  Wired  439-25  MHz  Transmitter $249.95 

MTV-7A9, 911.25  MHz  TV  Transmitter  Kit $179.95 

WTV-7A9WT,  Fully  Wired  911,25  MHz  Transmitter $269.95 

ATV-74, 439.25  MHz  Convener  Kil $159.95 

ATV-74WT,  Fully  Wired  439-25  MHz  Converter „ . $249,95 

ATV-79, 911 .25  MHz  Converter  Kit $179.95 

ATV-79WT,  Fully  Wired  91 1 ,25  MHz  Converter $269.95 


RAMSEY  ELECTRONICS,  INC. 

793  Canning  Parkway 
Victor,  NY  14564 

Order  Toll-free:  1-800-446-2295 

Sorry,  no  tech  info  or  order  status  at  this  number 

Technical  Info,  Order  Status 
Call  Factory  direct:  (716)  924-4560 


II-  ■  ■       ■     ■»  ■      F      ■ 


OIJQftVER 


ORDERING  WFO;Satis'ac:ion  Guaranteed.  Examine  for  10  days,  H  not 
Dleassd,  return  in  original  term  lor  refund.  Add  $455  for  shipping,  han- 
dling and  insurance.  Orders  under  $20,  add  13.00.  NY  residents  aod  7% 
sales  tax.  Sorry,  no  CGD&.  Foreign  orders,  add  £0%  for  surface  mall  or 
use  credit  card  and  specify  snipping  method, 
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Neuer  srv  die 


Wayne  Green  W2NSD/1 


Milestone 

Or  millstone,  depending  on 

how  one  looks  at  it.  In  a  few 
weeks  (September  3rd)  111  be 
75.  I've  achieved  this  miracle  b\ 
not  faNing  off  high  buildings  or 
lowers  when  installing  hum  an- 
tennas, by  m\  boat  not  melting 
sunk  by  the  Japanese  in  World 
War  U  (not  for  any  lack  of  dili- 
gence on  their  pari),  and  by  not 
getting  caught  by  potentially 
irate  husbands. 

Then  iherc  were  the  two  times 
on  my  first  DXpcdhion  to 
Navassa  (KC4AF)  buck  in  1958 
when  we  darned  near  got  killed. 
Come  to  think  ol  it,  all  of  the 
close  calls  I've  had  in  life  in- 
volved amateur  radio.  And  that 
doesn't  count  getting  a  2,000V 
jolt  one  night.  Boy,  did  that 
knock  me  across  the  room!  That 
was  back  in  1938,  when  1  care- 
lessly got  across  my  40m  rig 
power  supply. 

One  of  the  reasons  I  am  such 
a  persistent  itch  about  your  get- 
ling  more  involved  with  differ- 
ent aspects  of  the  hobby  instead 
of  mindlessly  rag-chewing 
what's  left  of  your  life  away  is 
the  adventure  that  the  hobby  has 
provided  me.  I  won't  trot  out  my 
hccn-ihere-donc-ihai  lisi.  Well, 
youTd  just  grumble  thai  1  was 
bragging.  I've  had  a  very  adven- 
turous life  b\  most  people's 
standards,  thanks  to  ham  radio. 
And  imagine  "working"  at  your 
major  hobby  for  most  of  your 
life! 

As  Robert  Frost  said  in  "Two 
Tramps  in  Mud  Time," 

My  object  in  living  is  to  unite 

My  avocation  and  my  voca- 
tion 

As  my  two  ews  make  one  in 
sight, 
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Which  explains  two  things — 
my  own  decision  in  1955  to  go 
into  ham  radio  publishing*  lea\  - 
ing  an  enormously  successful 
career  in  manufacturing  a  high 
lech  product — and  my  constant 
preaching  that  the  shortest  rouie 
to  success  in  life  is  in  marrying 
your  personal  interests  with 
vour  career. 

It  also  helps  explain  the  ex- 
traordinary success  of  the 
Sudbury  Valley-type  schools, 
where  the  kids  learn  what  the\ 
want  when  they  want  instead 
of  being  regimented,  cookie- 
cutter  style,  into  memorizing 
and  then  forgetting  irrelevant 
baloney  for  12  years.  Or  16,  if 
they've  really  been  suckered  by 
the  system  (like  I  was). 

To  Recap 

Back  in  1951,  after  having 
worked  as  a  radio  announcer  and 
engineer,  and  then  a  television 
engineer  as  chief  cameraman  for 
WPIX  (Channel  11)  in  New 
York  and  then  as  a  producer-di- 
rector at  KBTV  in  Dallas,  I  tried 
working  as  a  project  managing 
engineer  for  Airborne  Instru- 
ment Laboratories  in  Mineola, 
NY.  This  job  confirmed  for  me 
that  1  really  didn't  want  to  be  an 
engineer*  so  I  spent  much  of  my 
time  sending  out  resumes  to  TV 
stations.  It  also  taught  me  that 
the  military  is  agrade-A  sucker 
when  it  comes  to  R&D  projects. 
Oh,  the  incredible  wastes  of 
money  1  saw  there!  Hundreds  of 
millions  of  dollars. 

John  Karlson,  an  engineer 
on  one  of  the  projects  1  was 
managing,  had  invented  a  new 
kind  of  wideband  omnidirec- 
tional microwave  antenna. 
Hmm,  I  said*  since  microwaves 


and  audio  ha\e  the  same  wave- 
lengths, this  should  work  as 
a  loudspeaker  enclosure  too. 
So.  when  a  TV  job  clicked  for 
me  at  WXEL  in  Cleveland  as  a 
producer-director.  1  loaded 
Karlson  down  with  lab  equip- 
ment from  mv  ham  shack  so 

■m 

he  could  develop  a  prototype 
speaker  system,  I  had  a  Gen- 
eral Radio  audio  generator,  a 

Dumont  oscilloscope,  an  RCA- 
88  broadcast  quality  micro- 
phone, and  so  on. 

A  year  later  I  was  really  fed 
up  with  my  TV  job.  It  combined 
low  pay,  high  responsibility,  and 
enormous  stress.  The  station 
was  mostly  network,  but  I  was 
producing  and  directing  the  lo- 
cal shows,  with  one,  the  Sohio 
News,  being  led  to  TV  stations 
all  around  Ohio,  But  producing 
news,  news  commentary,  and 
sports  roundups  wasn't  what 
they'd  promised  me.  It  was  a 
real  grind  and  not  much  fun,  so 
1  quit  and  went  back  to  New- 
York  to  see  how  Karlson  was 
doing.  He'd  made  almost  no 
progress,  so  I  spent  a  couple 
months  with  him  in  our  anechoic 
chamber  (an  open  field  on  Long 
Island}  getting  the  speaker  sys- 
tem into  shape,  It  produced  in- 
credible sound'  Nothing  else  on 
the  market  could  even  come 
close. 

Neither  of  us  had  any  money, 
so  now  what?  We  demonstrated 
it  to  Avery  Fisher  of  Fisher  Elec- 
tronics, one  of  the  big  audio 
firms.  Maybe  you've  heard  of 
\very  Fisher  Hall  in  New  York? 
Avery  listened  and  offered  us  a 
4<;  royalty  for  him  to  market  it. 

1  thought  we  ought  to  be  able 
10  do  better  than  that,  and  be- 
sides, 1  liked  the  idea  of  build- 
ing our  own  company  instead  of 


just  doing  R&D  for  someone 
else.  So  1  went  to  the  hank  and 
borrowed  S 1 ,000  on  my  ear,  got 
a  few  enclosures  made  at  a  lo- 
cal wood  shop,  and  took  them 
to  a  fcwr  hi-fi  stores  to  demon- 
strate. Oh  yes,  the  size  of  the 
box  was  determined  by  the  door 
of  my  car.  I  had  to  be  able  to  get 
the  box  into  the  back  seat  to  take 
it  around. 

The  stores  heard  and  ordered. 
But  this  was  a  slow  growth  sys- 
tem, so  I  next  got  an  article  on 
the  enclosure  published  in  Ra- 
dio News.  This  brought  in  a  big 
bunch  of  mail  orders — money 
up  front,  which  you  don't  get 
from  stores.  Working  capital. 

We  demonstrated  the  system 
at  hi-fi  shows  all  around  the 
country  wowine  audio  enthusi- 
asts  with  the  incredible  sound 
we  could  produce  from  such  a 
small  box.  Within  two  and  a  half 
years  it  was  the  largest-selling 
enclosure  in  the  country,  with 
four  factories  in  the  cast  and 
three  in  California  busy  turning 
them  out  for  us.  We  went  from  a 
small  bank  loan  to  selling  over 
$2  million  a  year,  and  that  was 
in  1950  dollars,  That  would  be 
about  $20  million  in  today's 
dollarettes. 

So  why  did  I  walk  away  from 
this  in  1955  to  become  the  edi- 
tor of  CQ1  Because  it  was  a 
grind.  Factories  to  run,  manu- 
facturers' reps  to  manage*  audio 
shows  every  few  weeks  some- 
where, advertising  deadlines, 
inventories,  and  so  on,  Building 
the  company  was  fun  and  excit- 
ing, but  just  running  it  wasn't,  1 
was  having  more  fun  with  my 
ham  teletype  experimenting  and 
with  my  1  title  spare  time  Ama- 
teur Radio  Frontiers  magazine. 
which  was  about  ham  digital 
communications. 

Karlson  was  anxious  to  quit 
his  job  with  Airborne  and  come 
out  of  his  R&D  lab  to  run  the 
company,  so  1  changed  careers 
to  publishing.  The  company  was 
out  of  business  a  few  months 
later.  It's  a  pity  because  I  \e  lis- 
tcned  to  every  speaker  system 
on  the  market  todav  and  none 
comes  close  to  the  sound  our  old 
systems  produced. 

An  article  on  Richard  Wur- 
man in  Fortune  (6/23/97  pp,  106- 
116),    who   runs   technology 


seminars  for  the  country's  Lop 
business  brains,  savs  he  advises 
in  his  1989  book,  information 
Anxiety,  "Your  work  should  be 
an  extended  hobby."  If  the 
Sudbury  School  hadn't  been  in- 
vented I  think  Wurman  would 
have  invented  it  as  the  answer 
to  "our  rotten  schools."  His 
philosophy  is  to  "indulge  ideas," 

I'm  doing  my  best  to  take  care 
of  my  body  so  I'll  be  around  for 
another  25  years  or  so.  so  T  can 
continue  urging  you  to  get  out 
of  the  rat  race,  to  stop  sucking 
into  commuting  to  work,  build 
your  own  company,  and  to  gel 
your  kids  into  a  Sudbury-like 
school  and  forget  college  unless 
we  can  get  the  damned  things  re- 
invented to  do  the  job  that  needs 
to  be  done  and  out  of  their  1 9th- 
Ccntury  mindset. 

I've  got  a  life  and,  I  hope,  a 
few  years  left  to  get  you  to  have 
one  too.  There's  tons  of  land 
open  up  here  in  New  Hampshire 
for  antenna  farms,  so  whv  are 
you  living  in  an  apartment  or  a 
community  that  doesn't  allow 
antennas?  Wise  up! 

Sucker! 

First,  I  doubt  that  you  are 
going  to  believe  me,  Second, 
you're  probably  going  to  get  an- 
gry— most  likely  with  me.  My 
message  is  simple:  Sucker, 
you've  been  hoodwinked  (a.k-a, 
brainwashed)  into  believing  a 
bunch  of  baloney.  Hey,  1  was  a 
sucker  too,  so  !  know  how  it 
feels.  As  they  say,  "Ve  get  too 
soon  old  and  too  late  schmart," 

What's  Wayne  going  to  blast 
this  time?  The  ARRL?  The 
FCC?  Congress?  If  you  truly  be- 
lieve  in  any  of  those,  yes.  But 
basically,  no — I'm  going  much 
deeper,  into  the  very  heart  of 
your  beliefs,  Deep  into  your  re- 
ligiously held  beliefs.  Like  your 
belief  in  the  value  of  college,  the 
work  you  do,  your  doctor,  our 
political  system,  the  food 
you've  been  eating,  the  water 
you  drink,  our  school  system, 
our  currency,  immunization,  and 
so  on. 

College  is  for  suckers,  Going 
to  the  doctor  is  for  suckers.  Your 
job  is  probably  a  sucker's  job. 
The  food  you've  been  buying  is 
sucker's  food.  The  so-called  war 
on  cancer?  Smoke  and  mirrors. 


The  war  on  drugs?  More  smoke. 
The  Constitution?  Not  in  our 
courts!  Our  legal  system?  Har- 
de-har!  It's  been  so  prostituted 
by  lawyers  that  it's  a  beyond 
being  a  joke.  Lawyers  become 
our  judges  and  legislators,  com- 
pounding the  mischief,  and 
mainly  for  the  benefit  of  law- 
yers. And  we're  paying  the 
bills — we  suckers.  You  and  I. 

We  all  believe  in  the  value  of 
a  college  education,  so  how  can 
1  trash  that?  Because  we've  all 
been  sold  a  bill  of  goods.  Flim- 
flammed.  1  wasted  four  per- 
fectly good  years  of  my  life 
because  I  didn't  know  any  bet- 
ter. Years  when  I  could  have 
been  laying  the  groundwork  for 
a  real  life  instead  of  being  an- 
other drone  in  a  corporate  or  bu- 
reaucratic hive.  1  love  the  way 
our  beloved  government  takes 
our  tax  dollars  to  provide  a  free 
college  education  for  criminals, 
and  how  we  encourage  kids  to 
go  into  hock,  "investing'1  in 
years  of  useless  memorizing  and 
tests,  which  is  grinding,  fruitless 
work,  little  of  which  is  ever  go- 
ing to  be  of  the  slightest  use  in 
their  lives. 

If  you  work  for  a  large  com- 
pany, the  government,  or  in  edu- 
cation, you've  been  conned.  If 
you  are  commuting  more  than 
10  minutes  a  day  each  way  to 
work,  you've  been  suckered,  If 
you  don't  own  your  own  com- 
pany by  the  time  you're  25 
you've  been  had  by  the  system. 

In  a  large  company,  working 
for  the  government,  or  in  edu- 
cation, you'll  never  know  free- 
dom, no  matter  how  high  you 
climb  the  ladder.  Practically 
speaking,  the  only  way  you'll 
ever  make  enough  money  to 
earn  freedom  is  to  be  an  entre- 
preneur and  own  your  own  busi- 
ness. 

Yes,  I  know  about  the  multi- 
million  dollar  salaries  and  ben- 
efits  of  some  sports  stars  and 
megacorporation  honchos.  How 
much  freedom  do  vou  think 
these  people  have,  even  with  ail 
their  money?  But  I'm  not  inter- 
ested in  the  success  of  a  few  ex- 
ceptions; the  nitty-gritty  is  in 
how  any  kid,  family  problems 
or  background  notwithstanding, 
can  beat  the  system  and  be  a 
winner. 


Our  public  school  system 
(and  most  private  schools)  is 
geared  toward  making  sure  you 
emerge  as  one  of  the  hive,  un- 
able to  question  or  think — 
barely  able  to  read,  unable  to  do 
even  simple  math  or  read  a 
map — with  almost  zero  motiva- 
tion to  change,  and  little  perse- 
verance when  some  sparks  of 
motivation  are  struck.  Aided  by 
the  media  (newspapers,  maga- 
zines, TV,  radio),  it  hangs  you 
up  on  total  inconsequential 
amusements  like  watching 
sports,  sitcoms,  Oprah,  and  98% 
of  the  other  TV  goulash  aimed 
at  the  lowest  common  denomi- 
nator (does  that  describe  you?). 

Yes,  there  are  a  few  schools 
which  have  broken  the  mold 
(like  the  Sudbury  Valley 
School),  and  yes,  colleges  could 
be  re-engineered  to  provide  a 
practical  education  which  would 
help  gear  the  graduates  toward 
success  as  entrepreneurs.  I  tried 
my  hand  at  edging  Rensselaer 
Polytechnic  Institute  in  that  di- 
rection, but  I  didn't  have  a  big 
enough  lever  to  change  tradi- 
tion, even  though  I  was  on  the 
Steering  Committee,  the  RPI 
Council,  a  Rensselaer  Patroon, 
and  First  Executive  in  Resi- 
dence. Reason,  I  found,  couldn't 
compete  with  tradition. 

Well,  it's  probably  too  late  to 
wean  you  from  watching  base- 
ball and  football,  or  from  com- 
muting to  and  from  a  job  with 
little  future,  but  perhaps  I  can 
get  you  to  at  least  give  your  kids 
a  break.  Or  grandkids. 

Heck,  you  can  turn  over  a  new 
leaf  at  70  and  within  five  years 
be  free.  Of  course,  that's  if  you 
haven' I  ruined  your  hmly  hc- 
yond  repair  with  too  little  wa- 
ter, lousy  food,  and  endless 
poisons. 

So  what's  the  alternative  to 
having  a  job?  To  being  a  wage 
slave?  How  do  you  get  from 
working  at  a  job  to  owning  a 
business?  My  booklet.  Making 
Money,  A  Beginner's  Guide, 
gives  the  details,  but  basically  I 
recommend  that  youngsters  de- 
cide what  field  will  be  the  most 
fun  for  them,  find  an  entrepre- 
neur in  that  field  with  a  small 
company  and  go  to  work  as  an 
apprentice.  This  approach  actu- 
ally will  work  for  anyone  from 


17  to  70.  Every  small  company 
has  work  that  needs  to  be  done 
and  no  one  to  do  it,  I'm  not  go- 
ing to  expand  this  into  another 
booklet  covering  the  same  stuff, 
so  get  the  book  and  then  argue 
with  me. 

Entrepreneurs  have  to  know 
a  bunch  of  things,  so  get  busy 
and  educate  yourself — with 
someone  else  paying  for  your 
education.  Learn  about  sales,  mar- 
keting, promotion,  advertising, 
contracts,  business  law,  purchas- 
ing,  accounting,  computers, 
communications  systems,  and 
so  on . 

For  instance,  if  publishing 
looks  like  fun  to  you,  you'll 
want  to  learn  about  advertising 
sales,  circulation  management, 
newsstand  sales,  list  manage- 
ment, fulfillment  services,  desk- 
top computer  systems  and 
printers,  type  readability,  and  so 
on.  Learning  spelling  and  gram- 
mar won't  hurt  either.  That 
means  reading  every  book  you 
can  find,  subscribing  to  the  key 
magazines,  attending  confer- 
ences and  lectures,  getting  to- 
gether with  people  in  other 
publishing  firms,  and  so  on.  Ap- 
ply that  same  routine  to  any 
field  that  looks  like  fun.  After 
alL  why  work  when  you  can 
have  fun  and  make  money  at  the 
same  time?  Then  it  doesn't  seem 
like  work,  Why  do  you  think  I 
started  a  ham  magazine  37  years 
ago?  And  oh,  the  adventures  and 
fun  Tve  had  as  a  result! 

Once  you're  making  plenty  of 
money  and  have  freedom,  then 
you  can  get  busy  helping  me 
solve  our  country's  more  serious 
problems.  We  don't  have  to  have 
much  crime.  We  don't  have  to 
have  the  country  run  by  lawyers 
for  their  own  benefit.  Or  con- 
trolled by  the  international 
megacorporations,  We  don't 
have  to  put  up  with  a  crooked 
Congress. 

I  know  you  haven't  a  clue 
about  where  our  money  supply 
comes  from,  else  you'd  have 
been  writing  to  me,  bitching 
about  the  incredible  scam.  Wow, 
have  we  all  been  suckered  on 
that  one! 

So,  are  you  going  to  continue 
on,  fat,  dumb  and  unhappy,  or 
are  you  going  to  start  wising  up 

Con  tin  Lied  on  page  40 
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Charlie  Smith  KE40ZN.  Ask 
yourself  a  question.  Why  is  the 
ARRL  leadership  so  determined 
to  destroy  amateur  radio?  The 
League  reports  that  in  1996, 
the  organization  lost  about 
$700,000  in  operations.  The 
board  gave  two  primary  reasons, 
First,  sluggish  sales  of  amateur 
equipment,  which  translated  into 
fewer  advertising  dollars  being 
spent  by  manufacturers,  retailers 
and  distributors.  Also,  fewer  or- 
ders of  ARRL  materials.  Second, 
a  decrease  in  new  amateur  li- 
censes and  upgrades.  The  ARRL 
board  has  responded  in  several 
ways.  First,  the  administration 
and  finance  committee  estab- 
lished a  fund  for  the  defense  of 
amateur  radio  frequencies.  The 
League  reports  in  the  March  is- 
sue of  QST  that  to  date,  more 
than  11.000  members  have  con- 
tributed more  than  $405,000  to 
the  fund.  Second,  the  board  has 
chosen  to  increase  League  dues 
to  $34  annually — an  increase  of 
roughly  1 0%.  The  problems  with 
these  decisions  are,  or  should 
be,  evident  to  everyone  (except 
ARRL  directors  and  at  least 
11,000  League  members?).  The 
ARRL  doesn't  seem  to  under- 
stand that  these  "problems*'  are 
easily  solved.  And  nothing  the 
League  is  doing  is  the  answer. 
Instead  of  recommending  an  in- 
crease in  dues,  developing  a  de- 
fense fund  and  supporting  a 
complete  overhaul  of  amateur  li- 
censing requirements,  including 
retaining  the  Morse  code  re- 
quirement, even  if  international 
code  requirements  are  dropped, 
how  about  coming  up  with  real 
solutions?  How  about  making  an 
effort  to  recruit  new  blood?  New 
amateurs  need  equipment.  In- 
creased sales  means  greater  ad- 
vertising dollars  being  spent,  in- 
creased ARRL  publication  sales, 
and  possibly  an  increase  of 
League  membership.  And  how 
about  lowering  membership 
dues,  at  least  for  first  time  mem- 
bers?  It  makes  more  sense  to 
make  a  little  less  per  sale,  but  in- 
crease overall  income  by  having 
more  members  if  you  can't  sell 
'em  at  $10  each.  You  probably 
won't  (read:  never  in  a  million 
years)  sell  more  by  raising  the 
price  to  $12.  Try  it  sometime. 
More  amateurs  mean  more 
usage  of  amateur  frequencies. 


From  the  Ham  Shack 

With  a  lot  o^  people  using  the 
bands  there  is  no  need  for  a  fund 
to  defend  our  access  to  spectrum 
allotted  lo  us,  There  is  strength 
in  numbers.  Doesn't  it  make 
more  sense  to  spend  $405,000  to 
recruit  than  to  defend?  Not  to 
ARRL  directors  and  1LO00+ 
members,  Why  put  so  much  en- 
ergy into  defending  our  hobby 
when  all  of  our  so-called  prob- 
lems will  take  care  of  them- 
selves if  we  grow?  Howf  about 
stopping  this  nonsense  about 
restructuring  and  renaming  the 
different  "classes"  and  simply 
scrap  it  all  in  favor  of  a  one  class 
system  where  those  who  pass  a 
simple  (roughly  Technician 
class)  test  are  welcomed  into 
our  ranks  and  simply  known 
as  "hams"  or  "amateur  radio  op- 
erators." Why  continue  a  caste 
system?  People  will  increase 
their  knowledge  and  skill,  or,  if 
you  feel  this  would  be  lowering 
"the  standards,"  how  about  mak- 
ing everyone  pass  all  require- 
ments currently  held  by  Extra 
class  amateurs?  That  would  im- 
prove the  "purity"  of  our  hobby 
greatly.  Belter  yet,  increase  code 
requirements  to  40  words  per 
minute  and  eliminate  all  other 
modes  of  operation,  It  d  free  up 
more  spectrum  for  "real  radio" 
(CW).  And  only  allow  home- 
brewed gear-  1  mean,  don't 
"real"  amateurs  build  their  own 
stuff?  Oh,  how  about  an  age  re- 
quirement? How?  old  is  old 
enough?  40,  50,  70?  And  while 
you're  at  it,  eliminate  women 
from  the  ranks.  And  finally,  limit 
the  hobby  to  HF  frequencies. 
Where  will  amateur  radio  be  in 
10  years?  20  years?  If  the  ARRL 
continues  down  Stupid  Ave*,  it'll 
all  just  be  a  memory.  If  it  docs 
survive  another  20  years,  radio 
stands  a  chance — as  the  bulk  of 
ARRL's  membership  will  be 
dead.  Then,  maybe  those  who  re- 
main will  finally  get  a  clue. 
Think  about  it. 

Another  troublemaker!  The 
League  has  set  aside  funds  for  de- 
fending our  frequencies  for  years. 
I  remember  when  these  funds  were 
used  for  vacation  visits  to  the  Car- 
ibbean by  a  League  president.  And 
wowf  did  /  see  the  membership 
money  being  thrown  around  reck- 
lessly at  Geneva!  But  Charlies 
right,  we  need  new  hams.  Young 
new  hams.    Millions    of  young 


new  hams.  It  would  be  good  for 
amateur  radio,  good  for  the.  kids. 
and  particularly  good  far  our 
country.  But  since  experience 
has  shown  that  youngsters  are 
interested  in  using  computers 
instead  of  keys,  they  may  not 
be  welcomed  by  the  League 
directors  ...  Wayne. 

Mark  McClure,  Coral 
Gables  FL*  I  just  finished  an- 
other Wayne  Green  editorial  and 
Td  like  to  take  a  moment  to  say 
thanks  for  your  booklet,  "Mak- 
ing Money. "  Fve  taken  your  ad- 
vice and  become  an  expert  in  a 
field — courtroom  technology — 
and  I'm  starting  to  reap  the  ben- 
efits. My  wife  and  1  just  returned 
from  a  trip  to  India,  Singapore 
and  Malaysia.  The  company  I 
contracted  with  paid  all  of  my 
expenses  and  my  wife  Hew  on 
a  frequent- flyer  ticket,  obtained 
primarily  by  running  as  much 
through  our  frequent- flyer  Visa 
card  as  possible,  as  you  have 
suggested.  I'm  not  rich  yet,  but 
last  year  was  my  best  year  ever, 
and  I  owe  a  large  part  of  it  to 
your  editorials,  which  exhort 
and  cajole  us  to  push  ourselves.  1 
really  look  forward  to  the  late 
pari  of  the  month  when  your 
magazine  arrives.  I  especially 
enjoy  your  non-radio  topics.  For 
me  DXing  and  rag-chewing 
can't  compete  with  Lhc  Internet, 
though  1  get  on  two  meters  from 
time  to  time  and  I'm  on  the 
board  of  directors  of  the  local 
RACES  team.  In  your  editorials 
you  often  state  that  most  of  us 
don't  take  your  advice  and  are 
too  busy  with  ball  games.  Well, 
not  all  of  us.  I  really  appreciate 
being  able  to  benefit  from  your 
knowledge  and  experience  and  I 
hope  to  continue  to  read  your 
editorials  for  many  years  lo 
come. 

Thanks,  Mark,  that's  really 
enco  it  rag  if  i  g ;  now  w  ill  someone 
please  explain  how  I  can  get  the 
rest  of  the  readers  to  shape  up? 
Anyone  can  add  years  of  healthy 
living  to  their  lives  and  make  all 
the  money  they  want,  if  I  can  just 
get  them  to  start  breaking  their 
unhealthy  loser  habits.  Sigh  ... 
Wayne. 

Harold  Oroppc,  Jr.  K6QVD. 

I  read  with  interest  William 
Til  burg  KGSAN's  article  on 
page  48  of  the  May  issue  #440 
describing  the  half  square  DX 
antenna.  However,  I  feel  that 
credit  should  be  given  to  Anten- 
nas West,  Provo,  Utah,  and  Jim 
Stevens  KK7C  who  has  been 


advertising  this  antenna  for 
many  years,  assembled  or  in  kit 
form,  in  73  Magazine.  Refer  to 
page  3 1  of  the  May  issue  for  his 
ad.  I  have  personally  used  this 
antenna  with  phenomenal  suc- 
cess for  many  years,  even  before 
our  home  was  destroyed  in  the 
October,  1993,  (Laguna  Beach 
CA)  firestorm  along  with  almost 
400  others.  Antennas  West  is 
unique  in  thai  it  offers  many  in- 
novative  antenna  designs  plus  a 
ream  of  technical  data  that  is 
straightforward  and  honest  in  an 
industry  plagued  with  snake  oil 
and  exaggeration.  For  example, 
all  of  their  antennas  use  custom- 
made  Quiet  Flexm  wire.  This 
wire  has  more  than  40  strands 
lightly  twisted  together  tinder 
flexible  insulation.  It  will  not 
kink;  snow  and  ice  slip  off  be- 
fore they  can  load  it  down;  and 
acid  rain  and  invisible  pollution 
that  corrodes  the  surface  of  ordi- 
nary antenna  wire  cannot  pen- 
etrate the  lough  coven  This  insu- 
lation withstands  high  heat  and 
remains  flexible  at  below-zero 
temperatures.  Year  after  year  ii 
refuses  to  crack  or  harden  under 
the  bombardment  of  untraviolci 
rays.  Quiet  Flex  is  rated  at  3,500 
volts,  which  offers  protection  in 
unfamiliar  locations.  Most  hams 
don't  realize  the  corrosion  that 
builds  up  on  ordinary  cheap  bare 
stranded  antenna  wire  acts  like 
several  hundred  feet  of  liny 
semiconductors.  When  wind 
sways  the  antenna,  the  strands 
rub  together,  and  this  generates 
noise.  Noise  generation  starts 
within  only  a  few  weeks  of  the 
initial  installation,  before  you 
can  see  the  buildup  of  corrosion, 
and  the  noise  increases  relent- 
lessly over  months.  Quiet  Flex 
wire  starts  out  quiet  and  stays 
quiet  over  the  years  ...  arid  the 
price  is  right!  I  speak  from  expe- 
rience, as  Fve  lived  a  mile  from 
the  ocean  for  the  past  31  years 
and  have  been  a  ham  for  61 
years.  My  original  call  was 
W6NHS  in  January  1936  in  Hol- 
lywood, and  ex-W2,  W3,  and 
W6/K6  after  WWII. 

Alan  Flotnick  NN1X.  Can  you 

tell  me  who  makes  an  attache  case 
HF  transceiver  today?  I  know 
that  suitcase  transceivers  were 
made  during  World  War  II,  but  it 
seems  very  strange  that  no  radio 
company  ever  picked  up  on  the 
idea  and  modernized  it.  With 
miniaturization,  advanced  re- 
chargeable batteries  and  die 
need  to  compete  with  UHF  HTs, 
this  product  seems  to  be  just 
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begging  lo  be  introduced  again. 
It  would  be  great  for  Field  Day 
as  well  as  the  home  shack.  And  ii 
wouldn't  need  to  be  another 
feeble  5  watt  QRP  rig.  What 
about  it? 

Bummer,  seems  to  me.  Many 
rigs  ire  small  enough  to  throw 
into  an  attache  case,  but  since 
most  of  us  just  set  a  rig  up  on  a 
desk  and  use  it,  the  attache  case 
would  be  in  the  way.  i  don't  re- 
member any  attache  case  rigs  in 
WWII,  and  I  was  there,  I  don't 
think  attache  cases  were  even  in- 
vented until  the  1950s.  We  had 
book  bags  and  briefcases  before 
that.  Certainty,  nothing  like  that 
ever  showed  up  on  the  surplus 
market  after  the  war.  And  those 
were  tube  days,  so  rigs  weren't 
all  that  smalL  Sure,  you  could 
have  squeezed  a  BC-456-sized 
rig  into  a  briefcase,  but  the 
power  supply  would  have  made 
it  a  real  bear  to  carry  „.  Wayne. 

Dorothy  AA2VL.  I  would 
like  to  nominate  Frank  WB2IJZ 
(Wei  Bottom)  for  a  "Good 
Apple**  certificate. 

Frank  has  had  a  license  since 
1963.  He  keeps  saying  be  knows 
he  could  pass  to  upgrade,  I  believe 
he  could,  but  he  doesn't  do  it. 


Frank  has  been  Net  Manager 
of  the  Early  Birds,  Western  New 
York  area,  for  about  1 5  years.  He 
is  right  on  the  job  5:25  a.m. 
Monday  through  Friday.  He 
doesn't  have  to  worry  about  los- 
ing his  manager  job;  no  one  is 
waiting  in  line  lo  assume  the  re- 
sponsibility. He  does  a  very 
good  job  and  deserves  a  Good 
Apple  Certificate  for  being  a 
dedicated  ham. 

Richard  Harrison  KB5 WZI . 
Our  ARRL  Section  Manager  ad- 
dressed our  club  recently.  He 
strongly  promoted  the  League's 
ability  to  protect  and  preserve 
ham  frequency  bands.  As  cost- 
cutting  and  deregulation  elimi- 
nate spectrum  policing,  technol- 
ogy, commerce  and  influence 
take  away  ham  frequencies.  The 
ARRL  would  like  us  to  believe 
that  it  mitigates  ibis  erosion. 
Other  than  electing  hams  to 
Congress,  only  a  sizable  pro- 
ham  population  or  a  sizable  in- 
fluence purchase  can  improve 
our  status.  Some  hams  deny  a 
problem  exists.  Others  believe 
the  ARRL  wilt  cope,  and  still 
others  hope  the  problems  will  go 
away.  Influence  comes  from 
people  and  money.  Yet,  many 


hams  say  more  is  not  better.  As 
Vince  Lombardi  would  say,  "It's 
not  the  best  thing,  it's  the  only 
thing."  It  takes  numbers.  Influ- 
ence will  result  from  a  sizable 
segment  of  society  perceiving 
significant  self-interest  in  ham 
radio.  We  need  more  hamsT  and 
we  need  to  convince  the  public 
that  ham  radio  is  a  good  source 
of  able  technicians  for  the  infor- 
mation revolution.  The  occa- 
sional cell  phone  logjam  can 
produce  pro-ham  publicity  for  a 
while,  but  non-ham  wireless 
growth  will  shrink  these  stories. 
The  ambassadorial  rote  of  ham 
radio  is  not  too  persuasive.  The 
worst  conflicts  seem  to  occur  be- 
tween those  who  know  each 
other  best. 

Ham  radio  stimulates  interest 
and  progress  in  electronics. 
Hams  are  self-motivated  to  in- 
vestigate and  experiment.  This 
education  is  the  real  value  of 
ham  radio  Young  people  are 
likely  lo  benefit  most  from  this 
experience  and  benefit  their 
communities  in  turn.  The  suc- 
cess of  small  activist  groups 
comes  from  persuasion  of  out- 
siders to  share  their  causes. 
Hams  also  need  others  to  back 
ham  causes.  It  is  unlikely  that 


any  ham  lobby  could  success- 
fully compete  with  commercial 
interests  now.  Interested  hams 
are  a  liny  fraction  of  the  popu- 
lation. The  public  doesn't  show 
much  support  for  hams.  Hams 
mess  up  telephones,  radios, 
televisions,  stereos,  and  other 
stuff  too,  don't  they?  How 
about  money?  How  many  mil- 
lions were  given  in  the  name 
of  ham  radio  lo  various  elec- 
tion campaigns?  How  about 
access  to  the  regulators?  Do 
you  think  ARRL  buys  better 
lunches  than  AT&T?  Commis- 
sioners are  political  appoin- 
tees. In  turn,  bureau  chiefs  get 
the  nod  from  commissioners. 
These  guys  usually  are  seeking 
a  steppingstone  to  better  places. 
They  find  them,  loo,  through  the 
commercial  interests  they  regu- 
late. In  their  new  positions,  they 
can  return  to  influence  their 
former  colleagues*  In  opposing 
this  entrenched  sysicm,  ARRL 
can  only  skirmish.  Any  preten- 
sion otherwise  is  less  than  can- 
did. To  save  ham  radio,  you 
have  to  grow  it,  and  make  al- 
lies. 

Another  troublemaker  trying 
to  use  reason  to  penetrate  closed 
minds,  ft  won)  work  . . .  Wayne. 


1-800-TRU-HAMM  (orders only) 


Local  i  Ttch  1-aifr77M7n  Service  1  8IQ-77M712.  Fa*  Serra  t41<H714546 
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Convert  Excess  Equipment  to  CASH    We  buy  good  clean,  used  equipment    Estate  Sales 
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Number  8  on  your  Feetffcac*  card 


Remember  the  Glory 
Days— and  the  Good 
Manners— of  Ham  Radio? 


In  talking  with  another  old-timer,  I  was  re- 
minded that  in  the  old  days  we  were  all  scared  of 
the  FCC.  His  logbook,  like  mine,  was  filled  with 
line  after  line  of  unanswered  CQ  calls.  The  rules 
said  to  record  all  transmissions,  so  that's  what 
we  did.  Contacts  that  we  made  or  unanswered 
COs  all  were  dutifully  recorded.  We  were  con- 
vinced that  if  we  accidentally  violated  the  edge 
of  a  band  or  let  a  profanity  slip  out.  that  there 
would  soon  be  a  knock  at  the  door  or  a  pink  slip71 
in  the  mail.  To  this  day  I  still  go  no  closer  than  5 
kHz  to  the  end  of  a  band. 

Courtesy  and  proper  radio  etiquette  were  com- 
monplace. Phone  transmissions  were  always  pre- 
ceded byt  "Is  this  frequency  in  use?"  We  all  felt 
that  we  were  privileged  to  be  on  the  cutting  edge 
of  an  exciting  new  field.  We  had  worked  hard  for 
our  licenses  and  were  proud  of  our  role.  We  re- 
layed messages  from  servicemen  overseas  to 
their  loved  ones  at  home.  Sometimes  we  were 
even  privileged  to  be  able  to  set  up  a  phone  patch 
and  share  in  the  joy  of  a  reunion.  In  times  of  di- 
sasters and  national  emergencies  we  were  a  vi- 
tal link  that  often  helped  save  lives  or  bring 
comfort  to  worried  family  and  friends. 

There  were  glorious  adventures  to  share.  I  re* 
member  how  thrilling  it  was  to  talk  to  the  crew  of 
"Ron-Tiki"  as  they  sailed  their  raft  across  the  Pa- 
cific. I  remember  listening  to  hams  aboard  our 
spacecrafts  as  they  circled  the  globe-  I  remem- 
ber talking  to  my  daughter  aboard  a  research 
vessel  exploring  the  mid*Atlantic  rift.  All  this,  and 
much  more,  with  equipment  thai  we  had  put  to- 
gether with  our  own  hands. 

Today  it's  FAX-modem  this,  Internet  that.  I've 
got  more  money,  so  \  bought  a  fancier  station 
with  more  power  and  a  bigger  antenna.  And, 
what's  worse,  it's  no  longer  a  group  of  proud 
people  sharing  the  fraternity  of  radio  communi- 
cations. When  I  tune  across  the  bands  today.  I 
hear  people  giving  religious  sermons,  people 
spreading  messages  of  hate,  and  people  curs- 
ing each  other  in  the  most  vile  and  obscene  lan- 
guage. Then  there  are  those  who  seem  to  take 
delight  in  jamming  contacts  and  those  who  de- 
liberately interfere  with  various  nets.  They  have 
the  lamebrained  idea  that  they  are  defending  lib- 
erty and  that  no  group  of  people  has  the  right  to 
use  any  particular  frequency  for  longer  than  they 
feel  is  appropriate. 

As  a  retired  psychologist,  I  can  describe  the 
jammers  and  the  interterers  as  remarkably  simi- 
lar groups  of  people.  For  the  most  pari,  they  ail 
suffer  from  poor  seJf-tmage  and  weak  egos.  They 
are  busy  overcom  pen  sating  for  inferiority  com- 
plexes. 

The  question  is,  what  do  we  do  about  these 
immature  individuals  who  are  ruining  amateur 
radio  for  the  rest  of  us?  Unfortunately,  there  is 
little  likelihood  of  any  of  them  growing  up  without 
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seeking  professional  help.  Yelling  at  them  only 
feeds  their  egos,  making  them  feel  important.  Jfs 
best  to  treat  them  the  way  you  would  any  group 
of  little  kids  calling  names,  Ignore  them  and  most 
of  them  will  get  bored  and  go  away.  These  mis- 
fits typically  have  Irtlle  ability  to  delay  gratifica- 
tion. If  they  find  they  can't  bother  you  they'll  get 
frustrated  and  find  someone  else  to  annoy. 

The  other  solution  is  to  have  the  FCC  act  as 
"Big  Brother,11  When  emotional  development  is 
arrested  or  regresses  to  such  an  infantile  level 
they  either  do  not  have  any  self-discipline  or  have 
lost  whatever  self-discipline  they  may  once  have 
had.  They  only  function,  and  even  then  poorly, 
when  they  are  subject  to  constant  external  disci- 
pline that  reacts  strictly  and  rapidly.  The  FCC 
would  have  to  constantly  monitor  the  bands  and 
confiscate  equipment,  fine,  and  even  imprison 
these  individuals.  I  am  not  sure  that  any  ham  in 
the  land  of  the  free  wants  to  be  subjected  to  that 
kind  of  scrutiny.  So  let* s  not  get  angry  and  fight 
with  these  immature,  mentally  disturbed  people. 
They  deserve  our  sympathy,  not  our  scorn.  Try 
to  not  let  them  bother  you, 

However,  there  is  one  area  where  we  should 
take  an  active  interest.  Stop  and  think  for  a  mo- 
ment. What  person,  in  his  right  minds,  would 
spend  so  much  time  and  effort  on  destructive 
behavior,  devoted  to  destroying  other  people's 
enjoyment?  If  you  know  one  of  these  people,  you 
owe  it  to  him  to  get  him  some  help.  This  destruc- 
tive behavior  can  only  get  worse  and  eventually 
end  up  in  self-destructive  actions.  You  are  your 
brother's  keeper.  Get  him  into  therapy  before  it's 
too  late. 

In  the  meantime,  we  old-timers  can  remem- 
ber back  to  the  glory  days  of  ham  radio  and  all 
the  joy  and  excitement  it  gave  us*  We  can  shed 
a  tear  for  the  youngsters  who  were  born  too  late 
to  share  it  with  us.  But.  maybe  there  is  still  hope 
for  them  in  areas  of  amateur  communication  that 
are  still  evolving. 

By  Hal  HDocw  Goodman  W3UWH,  7  Perkins 
Road,  Eastporl  ME  04631. 


Ode  to  Volunteers 

Many  will  be  shocked  to  find 
When  the  day  of  judgment  nears. 
That  there's  a  special  place  in  Heaven 
Set  aside  for  volunteers, 
Furnished  with  big  recliners, 
Satin  couches  and  footstools. 
Where  there's  no  committee  chairman. 
No  group  leader  or  car  pools; 
No  eager  team  that  needs  a  coach, 
No  bazaar  and  no  bake  sale. 
There  will  be  nothing  to  staple, 
Not  one  thing  to  fold  or  mail. 
Telephone  lists  will  be  outlawed, 
But  one  finger  snap  will  bring 
Cool  drinks  and  gourmet  dinners, 
Rare  treats,  fit  for  a  king! 


You  ask.  wholl  serve 
The  privileged  few,  and  work 
For  all  they're  worth? 
Why,  all  those  who  reaped 
The  benefits,  and  not  once 
Volunteered  on  Earth  I 

Author  unknown,  submitted  by  Jack  Kirkpatrick 
K8BWX  to  the  SMARS  Feedback  newsletter.  Au* 
gust  1996,  and  reprinted  in  RF-Camer  Dayton 
(OH)ARA,  March  1 997. 


Ham  Radio  Volunteer 
Services  Bill  Introduced 


Good  news  for  ham  radio  volunteers;  the  Ama- 
teur Radio  Volunteer  Services  Act  of  1997  (HR 
1013)  has  been  introduced  by  US  Rep  Anna 
Eshoo  of  California.  If  enacted,  the  bill  would 
place  volunteers  in  the  Volunteer  Examination 
Program  and  the  Amateur  Auxiliary  under  the 
protections  of  the  Federal  Tort  Claims  Act  by  af- 
fording them  the  same  legal  protections  as  em- 
ployees of  the  federal  government  while  they're 
carrying  out  such  volunteer  duties.  "This  bill  would 
help  protect  the  personal  liability  of  volunteer 
Amateur  Radio  operators  while  performing  du- 
ties on  behalf  of  the  federal  government/  Eshoo 
said  in  introducing  the  measure.  As  she  explained 
it  on  the  House  floor,  it's  simply  a  question  of  fair- 
ness for  volunteers,  who  risk  damaging  lawsuits 
while  saving  the  government  time  and  money. 
The  bill  was  introduced  with  21  co-sponsors  hail- 
ing  from  both  parties, 

HR  1013  is  nearly  identical  to  a  bill  introduced 
last  year  but  not  enacted  and  similar  to  a  unani- 
mously accepted  amendment  to  the  FCC  reau- 
thorization bill  that  Eshoo  herself  offered  last  year 
in  the  Commerce  Committee. 

On  the  House  floor,  Eshoo  outlined  the  ratio- 
nale behind  the  Amateur  Radio  Volunteer  Ser- 
vices Act  of  1997  m  these  words,  and  urged  her 
colleagues  to  support  the  brll: 

J  Amateur  Radio  operators  are  self-regulated, 
with  volunteer  operators  monitoring  the  airwaves 
for  violations  and  administering  licensing  exams. 
This  volunteer  corps  saves  countless  hours  of 
staff  time  and  resources  tor  the  Federaf  Commu- 
nications Commission;  however  because  they 
are  not  federal  employees,  they  put  their  personal 
assets  at  risk  in  the  event  ol  actions  taken  against 
them  as  a  result  of  their  volunteer  service  to  the 
government,  ft  is  simply  unfair  that  these  volun- 
teers who  are  saving  the  government  time  and 
resources  should  have  to  risk  their  personal  as- 
sets in  carrying  out  their  service.  The  Amateur 
Radio  Volunteer  Services  Act  would  classify  those 
individuals  donating  their  time  and  expertise  to 
maintaining  the  quality  of  the  Amateur  Radio  air- 
waves as  federal  employees  ortiy  for  the  purpose 
of  actions  taken  against  them  in  the  performance 
of  their  duties  as  self-regulators.  This  action  will 
ensure  the  continued  viability  of  the  Amateur 
Radio  community  and  continue  to  save  the  FCC 
and  the  federal  government  time  and  money  that 
would  otherwise  need  to  be  expended."— ARRL. 

From  the  Tuned  Circuit,  monthly  bulletin  of  the 
L'Anse  Creuse  ARC  (Ml).  April  1997. 


More  Vanity  Callsign 


The  FCC  has  granted  another  420  or  so  van- 
ity call  signs,  representing  vanity  applications  re- 
ceived between  February  6  and  March  4.  Some 
330  of  the  applications  ended  up  in  the  work  in 
process  or  WIPS  stack,  many  because  the  FCC 
was  unable  to  issue  any  of  the  applicants'  callsign 
choices.  The  vanity  callsign  program  remains 
popular:  During  February  and  March,  the  FCC 
received  1768  vanity  callsign  applications,  the 
majority  of  them  filed  electronically. 

A  reminder:  Vanity  applicants  who  did  not  get 
one  of  their  callsign  choices  will  have  to  apply  in 
writing  for  a  refund  of  the  $30  filing  fee.  The  FCC 
wilt  mail  to  all  unsuccessful  applicants  a  copy  of 
the  application  (including  FCC  processing  num- 
bers) and  a  copy  of  their  check.  To  request  a  re- 
fund, applicants  then  must  send  a  fetter  to  the 
FCC,  1270  Fairfield  Rd.,  Gettysburg  PA  17325- 
7245,  along  with  their  taxpayer  ID  number  (So* 
cial  Security  number},  The  FCC  stiJJ  has  not  said 
when  it  plans  to  open  Gate  3  for  Advanced  class 
vanity  applicants. 

From  Harmonics,  official  publication  of  the 
South  Jersey  Rado  Association,  April  1997. 


CQC  Top  Ten  Uses  for  a 
Computer  in  the  Ham 
Shack 


10.  You  can  use  it  as  a  really  big  paperweight. 

9.  It  keeps  your  coffee  warm. 

8.  Jt  makes  a  great  door  stop. 

7.  You  can  check  your  E-mail  while  your  keyer 
sends  CQ. 

6,  You  get  to  say  "Sorry,  Old  Man,  you're  not 
in  the  computer" 

5,  It  keeps  dust  from  settling  on  the  surface  it 
covers. 

4.  If  lightning  strikes,  the  computer  might  ab- 
sorb it  and  thereby  protect  your  radio  equipment. 

3.  You  can  check  the  packet  net  to  see  who's 
on  air— much  easier  than  actually  turning  on  your 
receiver. 

2,  You  can  justify  your  new  rig  as  a  "computer 
upgrade." 

And  the  Number  One  Use  for  a  computer  in 
the  ham  shack: 

1.  Three  words:  Random  signal  generator. 

From  Low  Down,  official  journal  of  the  Colo- 
rado QRP  Club  (cqc@aot.com). 


Ham  Radio  Excluded 
from  CB  Enforcement  Bill 


At  the  request  of  the  ARRL,  Amateur  Radio 
has  been  specifically  exempted  from  a  bifl  sub- 
mitted April  17  by  US  Senator  Russell  Feingold 


(D-Wisconsin)  that  would  give  states  and  munici- 
palities authority  to  enforce  the  FCC's  CB  regu- 
lations. Feingold's  bill  designated  Senate  Bill 
608,  originated  with  efforts  by  the  Beloit  Wl  City 
Council — responding  to  long-standing  CB  inter- 
ference complaints— to  pass  an  ordinance  allow- 
ing local  authorities  to  enforce  FCC  regulations. 
The  bill  is  armed  at  reducing  radio  frequency  in- 
terference stemming  from  the  use  of  unautho- 
rized equipment  or  frequencies  by  CBers. 

In  presenting  his  bill,  Feingold  told  his  Senate 
colleagues  that  he  has  received  RFI  complaints 
over  the  past  several  years  from  numerous  Wis- 
consin communities  In  which  whole  neighbor- 
hoods are  experiencing  persistent  radio 
frequency  interference.* 

If  approved  by  Congress,  Feingokfs  bill  would 
amend  the  Communications  Act  to  allow  state  or 
tocal  governments  to  enforce  regulations  that  pro- 
hibit the  use  of  CB  equipment  not  authorized  by 
the  FCC  (such  as  high-power  linear  amplifiers). 
As  it  now  stands,  no  license  is  required  to  oper- 
ate on  the  11 -meter  Citizens  Band,  but  the  FCC 
does  have  strict  requirements  on  the  type  of 
equipment  that  CBers  can  legally  use,  Feingold 
called  his  bill  "a  common-sense  solution  to  a  very 
frustrating  and  real  problem  which  cannot  be 
addressed  under  existing  law." 

TNX  Tuned  Circuit,  monthly  bulletin  of  the 
L'Anse  Creuse  (Ml)  ARC,  May  1997. 
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CIRCLE  259  ON  READER  SERVICE  CARD 


;ave  $ave  $ave 


■ 


SUPER  HIGH  CAPACITY 
FOR  LONGER  QSO'S!! 


rr 


8cMrllcJ 


$40.00  NiCd 

Nickel  Cadmium  Packs 


BP^8 
EBP^34S 
FNB-33 
PB-33 


8.4v  l600maNiCd 
4.8v  1600niiiNiCd 
4.8  v  loOOmaNiGJ 
6v     I200ma  NiCd 


LifeLEd,ce 

$60,00 

$59jOO 

$53.25 

$49,00 


Above  NiCD  battery  packs  are  warranted  for 

12  months  from  dale  of  purchase. 


REPLACEMENT 


$50.00  NiMH 

Nickel  Metal- Hvridc  Packs: 

Lifcl  Price 

BP-85SM     I2v  I300maNiMH  $75.00 

EBP-22SM  1 2v  1 300ma  NiMH  $65 .00 

FNB-27SM  I2v  1300ma  NiMH  $59.00 

PB-8SM       I2v  1300maNiMH  $62,00 

Above  NiMH  bauery  packs  are  warranted  for 
6  months  from  date  of  purchase. 


Policies  and  prices  subject  to  change  without  notice. 
Offer  expires  August  31,  1997 


Advanced  Battery  Systems,  inc.,  300  Centre  Street  Holbrook,  MA  02343 

(800)  634-81 32  *  (61 7)  767-551 6  •  Fax:  {61 7)  767-4599 

http://home,navisoft.com/periphex 


CIRCLE  6S  ON  READER  SERVICE  CARD 


Number  iO  on  your  Feedback  card 


Free  Repeater,  Free  HTs  and 

Some  Good  01'  PR 


Would  your  employer  pitch  in? 


Jim  Kocsls  WA9PYH 

2217  Hidden  Oaks  Court 

South  Bend  IN  46628 


had  received  an  E-mail  message  at 
work  from  our  Emergency  Pre- 
paredness Coordinator  (EPC),  He 
had  broadcast  an  E-mail  message  to  all 
the  people  at  our  facility  asking  for  all 
ham  radio  operators  to  attend  a  meeting 
to  discuss  hams'  providing  emergency 
communications.  I  replied  with  the 
names  and  business  phone  numbers  of 
the  hams  1  knew  at  work. 

First  contact 

At  our  first  meeting  we  talked  about 
communications  over  and  above  what  is 
provided  by  our  five  security  guards. 
(Like  most  other  companies,  we've 
downsized  and  as  a  result  have  a  much 
smaller  security  force  than  we  used  to 
have.)  The  idea  of  hams  helping  in  an 
emergency  came  from  the  company 
where  Our  EPC  used  10  work,  Rockwell 
International  in  southern  California, 
Rockwell  had  around  8,000  employees 
in  a  208-aere  workplace,  approximately 
140  of  whom  were  hams.  We  have  1,200 
people  spread  over  105  acres  and  only 
10  hams- 

Why  us? 

During  an  emergency  our  five  security 
guards  cannot  provide  effective  commu- 
nications over  all  areas  since  there  arc  so 
few  of  them.  Hiring  additional  security 
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guards  just  to  be  able  to  cover  any  emer- 
gency is  expensive.  How  often  would 
additional  security  people  be  needed? 
How  much  would  it  cost  to  buy  hams 
some  HTs  and  a  repeater  instead  of  hir- 
ing an  equivalent  number  of  security 
guards?  We  hams  are  at  work  every  day 
and  know  the  layout  of  our  work  ar- 
eas— probably  better  than  the  security 
guards  do.  Although  most  of  us  aren't  at 
work  during  second  and  third  shift  we 
could  be  called  in  to  help  during  off 
hours. 

The  advantages  of  hams  providing 
emergency  communications  are  many: 

•  We're  adept  at  using  the  radio  to 
transfer  information; 

•  Once  the  equipment  is  paid  for  the 
system  is  nearly  free  (except  for  mainte- 
nance, equipment  upgrades  and  small 
amounts  of  time  for  meetings,  practice, 
etc.); 

•  It  builds  camaraderie  among  hams  at 
work  (we  found  out  that  there  were  two 
employees  most  of  us  didn't  know  were 


•  We  received  free  HTs  to  wear  on  our 
belts  full-time  (what  ham  doesn't  like  to 
wear  an  HT?); 

•  Our  EPC  is  planning  to  get  his  ham 
license  so  he  can  participate  too — the 
more,  the  merrier; 

■  [f  the  emergency  is  widespread  (both 
inside  and  outside  company  property) 


cellular  phones  wall  be  jammed,  making 
them  useless  for  emergency  communica- 
tions, so  hams  will  be  the  only  link  from 
the  company  to  the  outside; 

•  The  biggest  plus  is  fulfillment  of 
our  obligation  as  amateurs  to  provide 
communications  as  a  public  service. 
Your  EPC  has  what  appears  to  be  a  very 
simple  job — until  an  emergency  occurs. 
Then  you  can  really  understand  the  re- 
sponsibility of  the  position.  Anything 
that  you  can  do  to  help  him/her  during 
an  emergency  will  be  valuable  and 
appreciated. 

What  are  the  potential  dangers  where 
you  work  and  live?  Some  are  weather- 
related,  others  are  common  to  any  facil- 
ity with  production/test  laboratory  areas. 
Here  in  South  Bend,  Indiana,  at  the  ex- 
treme northern  tip  of  the  stale,  we  have 
more  than  you  might  think. 

How's  the  weather? 

Every  spring,  summer  and  early  fall 
we  have  severe  lightning  storms.  What 
would  happen  if  lightning  struck  a  build- 
ing, possibly  setting  it  on  fire?  There 
would  be  a  need  Lo  evacuate  the  building 
(in  the  rain). 

Every  winter  we  have  one  or  two  bliz- 
zards with  accompanying  *1ake  effect" 
snow.  Being  at  the  southeast  edge  of 
Lake  Michigan,  we  get  "dumped  on" 
whenever  winds  come  across  the  lake 


MFJ  HF/VHF  SWR 

with  RF  Resistance  Meter 

Read  your  antenna  SWR  from  1.8-170  MHz . . .  10-digit  LCD  frequency  counter . . . 
RF  Resistance  Meter™ . . .  smooth  reduction-drive  tuning . . .  simple-to-use . . . 


TM 


MFJ-259  if  you  work 

^239^  w^  antennas*  MFJ's 

™  "  ™       revo  1  uti  onary  n  ew 

SWR  Analyzer1"  is  the  best  invest- 
ment you'll  ever  make!  Now  you 
can  diagnose  a  wide  range  of 
antenna  problems  instantly  with 
one  easy-to-use  instrument. 


What  the  MFJ-259  Does 

The  MFJ-259  gives  you  a 
complete  picture  of  your  antenna's 
performance  anywhere  between  1.8 
and  1 70  MHz  --  you  can  even  check 
SWR  outside  the  ham  bands 
without  violating  FCC  rules.  Set 
the  bandswitch  and  tune  the 
dial—just  like  your  transceiver. 
SWR  is  displayed  instantly! 

RF  Resistance  Meter™ 

Does  2: 1  SWR  mean  25  ohms  or 
1 00  ohms?  The  new  MFJ-259  tells 
you  at  a  glance! 

Now  you  can  measure  RF 
resistance  up  Lo  500  ohms  at 
minimum  SWR  -  instantly  -  on 
MFJ's  exclusive  side-by-side  RF 
Resistance  and  SWR  Meters! 

Take  the  guesswork  out  of 
building  matching  networks  and 
baiuns  for  your  antennas 


For  free  manual  write  or  call  MFJ. 

Thke  It  Anywhere 

The  MFJ-259  is  fully  portable, 


tower  and  watch  SWR  change 
instantly  as  you  make  each  adjust- 
ment. You'll  know  exactly  what  to 
do  by  simply  watching  the  display.  *™J^f*  *lJJi '  V  U  « V  TkT' 

TW  critical  HF  mobile  anten  E2^,?^SSy  %\1&  SSm 

nas  in  seconds  ~  without  subjecting  *™ »«'$  VAC  ™th  MFJ-1312B, 

..*„..+ ^Tr_  *rt  i         p«m  3*12.95,  its  in  a  rugged  all  metal 

cabinet  that's  a  compact  4x2l/2x63/4 


your  transceiver  to  high  SWR 

Measure  your  antenna's  2:1 
SWR  bandwidth  on  a  single  band, 
or  analyze  mult  (band  performance 
over  the  entire  spectrum  from  1 .8  to 
170  MHz! 

Measure  inductance, 
capacitance,  resonant  frequency  of 
tuned  circuits,  transmission  line 
velocity  factor/impedance/toss.Test 
RF  chokes,  transformers,  baiuns. 

Adjust  your  tuner  for  a  perfect 
1 : 1  match  without  creating  QRM+ 

And  this  is  only  the  beginning! 
The  MFJ-259  is  really  four  test 
instruments  in  one:  an  accurate  RF 
signal  generator,  a  high  resolution 


Watch  the  effects  of  spacing  on    170  MHz  frequency  counter,  RF 


radiation  resistance  as  you  adjust 
your  antenna. 

Here's  What  You  Can  Do . .  • 

Find  your  antenna's  true 
resonant  frequency  from  the  shack. 
T\ine  the  antennas  on  your 


Resistance  Meter™  and  an  SWR 
Analyzer™. 

Free  Manual 

MFJ  comprehensive  18  page 
instruction  manual  is  packed  with 
useful  applications  —  all  explained  in 
simple  language  you  can  understand! 


inches*  Take  it  lo  remote  sites,  up 
towers,  on  DX-p editions  —  any- 
where your  antennas  are  located. 
For  rough  service,  pick  up  a 
convenient  MFJ-29B,  $24,95, 
padded  carrying  pouch  to  keep  your 
MFJ-259  close  at  hand  and  looking 
like  new. 

How  Good  is  the  MFJ-259? 

MFJ  SWR  Analyzers™  work  so 
good,  many  antenna  manufacturers 
use  them  in  their  lab  and  on  the 
production  line  --  saving  thousands 
of  dollars  in  instrumentation  costs! 
Professional  installers  and 
technicians  use  them  worldwide. 

Get  More  by  Faying  Less 

With  the  MFJ-259,  you  get  full 
1 .8  to  170  MHz  coverage,  simple 
operation,  instantaneous  readings, 
a  high  accuracy  frequency  counter 
and  MFTs  exclusive  RF  Resistance 
Meter1"-  all  for  a  low  $239.95. 


1*8-170  MHz  SWR  Analyzers™ 

MFJ-249      MFJ-249  HF/VHF 
$^|  Q95  SWR  Analyzer™. 
m  *  w      Same  as  MFJ-259  but 
less  RF  resistance  meter.  Include 
10-digit  LCD  frequency  counter, 
full  1,8-170  MHz  coverage  and 
smooth  vernier  tuning. 


m 


MFJ-209       MFJ-209  HF/VHF 

S10995  SWR  Analyzer1"  is 
same  as  MFJ-259 
without  LCD  frequency  counter 
and  RF  resistance  meter*  Has  jack 
for  external  frequency  counter, 
smooth  vernier  tuning, 


Carrying  Pouch  with  Window 

L;  b       ■      MFJ-29R         Tote  your  MFJ-259 
^24*5/249/2G9.Wtf 

Analyzer™  anywhere 
with  this  custom  Carrying 
Pouch.  Made  with  a  special 
foam-filled  fabric,  it  cushions 
jtlows,  deflects  scrapes,  and 
protects  knobs,  meters  and  displays  from  harm! 

Clear  protective  frequency  display  and 
window  cutouts  for  knobs  let  you  use  it 
without  taking  it  out  of  pouch.  Fully 
adjustable  webbed  fabric  carrying  strap  has 
snap  hooks  on  both  ends.  Wear  around  waist 
or  over  shoulder. 

Keep  your  analyzer  safe  and  looking  new! 
MFJ -29,  $19.95,  no  window  or  cutouts. 


MFJ66 
$1  Q95 


MFJ  2  Meter  FM  Signal  Analyzer™ 

Measure  signal  strength  over  60dB  range  -  Check  and  set  FM  deviation  -  Measure  antenna  gainf 
beamwidth,  front-to-back  ratio,  sidelobes,  feedline  loss  in  dB  -  Analyze  audio  quality  with  scope 


NEW 


MFJ -224 

•159' 

MFJ's  revolutionary 
handheld  2  Meter  FM 
SignalAnalyzer™  lets  you 
measure  signal  strength  with 
over  60  dB  dynamic  range; 
check  and  set  FM  deviation  of 
your  packet  and  voice  radios; 
measure  antenna  gain, 
beamwidth,  front- to- back  ratio, 
sidelobe  suppression  and  actual 
feedline  loss  indB. 
Plug  in  any  scope  and  your  MFJ  FM 

SignalAnalyzer™  becomes  a  service  monitor! 

It  lets  you  visually  analyze  modulation  wave 

forms,  measure  audio  distortion,  noise  and 

instantaneous-peak  deviation. 


You  can  tune  in  any  signal  between  143.5 

and  148.5  MHz,  It's  built-in  discriminator-meter 

function  makes  accurate  tuning  simple  and  easy. 

You  can  plug  in  headphones  to  help  you  tune 
in  and  identify  signals  easily.  There's  also  a 
battery  check  function.  Uses  9  volt  battery. 
Measures  4x2'/2x63/-i  inches. 

Here  are  some  countless  jobs  your  MFJ  FM 
SignalAnalyzer™  can  perform  ,  .  .  evaluate 
antenna  performance,  detect  feedline  faults,  plot 
field  strength  patterns,  position  your  antennas, 
measure  pre  amp  gain,  track  down  hidden 
transmitters,  check  and  set  deviation,  analyze 
audio  quality,  scan  the  band,  tune  transmitters 
and  filters,  and  much  more! 

The  MFJ- 224  2  Meter  FM  SignalAnalyzer1 
may  be  the  most  useful  2  Meter  handheld  test 
instrument  you  may  ever  own. 


FTV1 


Dip  Meier  Adapter 

Plug  a  dip  meter  coupling 
coil  into  your  MFJ  SWR 
Analyzer™  and  turn  it  into  a 
sensitive  and  accurate 
bandswitched  dip  meter 

With  a  dip  meter  you'll  save 
time  and  take  the  guesswork  out 
of  winding  coils,  measuring 
inductance  and  capacitance,  measuring  velocity 
factor  and  electrical  lengths  of  coax.  Determine 
resonant  frequency  of  tuned  circuits  and  measure 
Q  of  coils.  Set  of  two  coils  cover  1 .8-170  MHz 
depending  on  your  MFJ  SWR  Analyzer™. 

440  MH*  SWR  Analyzer  ™ 

MFJ-2 1 9       Read  SWR  of  any  ant- 
$QQ95  enna  420  to  450  MHz  -  just 

plug  coax  of  your  antenna 
into  SO- 239  connector,  set  frequency 
and  read  SWR.  Uses  microwave 
integrated  circuits  and  microsuip 
technology.  Jack  for  external  frequency 
counter  7'/2x2'/2x2]/4  in. 

MFJ-219N,  $99.95,  sames  as 
MFJ-2 19  but  with  "N"  connector 

MFJ-219  uses  9  volt  battery  or 
1 10  VAC  with  MFJ-I312B,  $12,95. 


Free  MFJ  Catalog 

and  Nearest  Dealer . , .  800-647-1800 


http:ffwww.mjjenterpri$es.  cam 

•  1  year  unconditional  guarantee  *30  day  money  back 
guarantee  (less  s/h)  on  orders  from  MFJ  •  FREE  catalog 

MFJ  ENTERPRISES,  INC 

Box  494,  Miss.  State,  MS  39762 
(601)  323-5869;  8-4:30  CST.  Mca-Fit 
FAX:  (601 )  323-655 1 ;  Add  s/h 
Teeh  Help:  (601)  323-0549 

Prices  and  speriHcatfcjns  subjecl  to  change  ©  1997  MFJ  Enterprises,  fa. 


MFJ . . .  the  world  leader  in  ham  radio  accessories  I 


from  the  northwest.  One  inch  per  hour  ' 
isn't  uncommon.  A  quick  buildup  of 
snow  could  collapse  roofs,  trapping 
people  inside.  We  would  need  to  know 
how  many  people  were  trapped  as  well 
as  keep  others  out  of  the  hazardous  area. 

On  April  12,  1996,  we  had  a  hailstorm 
that  did  millions  of  dollars1  damage  to 
cars,  homes  and  crops,  What  damage 
could  have  occurred  to  our  facility?  We 
don't  know  since  the  hailstorm  hit  ap- 
proximately 10  miles  away.  We  only  got 
a  few  grape-sized  hailstones  at  our  facil- 
ity while  the  worst-hit  areas  received 
nearly  baseball-sized  hail. 

In  September  1985,  a  tornado  touched 
down  about  two  miles  north  of  our  facil- 
ity at  4  p.m.,  when  most  people  were 
leaving  to  go  home.  The  tornado  ripped 
the  roofs  off  a  few  homes  and  then  went 
back  into  the  clouds.  (The  strange  part  is 
that  the  weather  bureau,  less  than  a  mile 
from  the  point  of  touchdown,  never  saw 
it — nor  was  a  tornado  warning/watch  is- 
sued!) In  April  1 965  over  200  tornadoes 
hit  the  midwest — some  of  them  hit  only 
20  miles  southeast  of  our  city.  If  you've 
ever  seen  what  a  tornado  does  to  any- 
thing in  its  path,  then  you  know  how 
dangerous  they  can  be  to  humans. 

We  have  a  saying  in  town:  "IF  you 
don't  tike  the  weather,  just  wait  a  few 
minutes  ^ 9r  [By  the  way,  northern  Indi- 
ana really  is  a  very  nice  place  to  live. 
We  have  beautiful  spring,  summer  and 
fall  seasons — and  winter,  if  you  like  it. 
One  thing  we  haven't  had  (yet)  is  an 
earthquake.! 

Where's  the  tire? 

Any  building  can  catch  fire.  Getting 
all  the  people  out  can  be  a  real  problem. 
Who  might  still  be  inside?  Are  there 
winds  that  might  spread  the  fire  to  other 
buildings?  We  have  production  and  test 
laboratory  areas  at  our  facility,  Chemi- 
cals could  get  spilled  and  catch  fire. 
Smoke  from  the  chemicals  could  injure 
someone.  We  would  not  only  need  to 
get  people  out  of  certain  areas  but  keep 
others  from  entering  those  areas. 

Man-made  hazards 

Like  many  large  facilities  we  have 
overhead  power  tines  coming  into  our 
facility.  Our  power  lines  pass  over  an  in- 
ternal drive  way /walk  way.  Every  winter 
and  spring  we  have  at  teast  one  or  two 
ice  storms.  Will  the  lines  stay  up  if  they 
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get  coated  with  ice  and  the  wind  picks 
up?  If  the  lines  come  down  you  will 
need  to  spread  word  to  all  people  to  stay 
clear  of  this  area.  The  affected  area  will 
need  to  be  barricaded. 

We  have  railroad  tracks  less  than  200 
feet  from  one  of  our  buildings.  In  1992  a 
tank  car  on  a  passing  train  began  leaking 
ammonia  gas.  They  stopped  the  train 
near  the  building  I  work  in.  Luckily,  it 
happened  before  most  people  came  to 
work  for  first  shift.  Only  the  security 
guards  and  a  skeleton  third  shift  were  at 
work.  The  local  radio  and  TV  stations 
spread  the  word  on  the  news  that  morn- 
ing thai  all  employees  were  not  to  report 
to  work  until  after  the  area  was  cleared. 
What  would  have  happened  if  the  leak 
had  occurred  a  few  hours  later  when 
everyone  was  at  work? 

In  one  of  our  buildings  we  use  jet  fuel 
for  testing.  If  a  fire  should  occur,  auto- 
matic detectors  set  off  an  automatic  fire 
extinguishing  system.  Sirens  sound  for 
20  seconds  and  then  the  area  is  filled 
with  CO2  to  starve  the  fire  of  oxygen. 
The  CO2  will  also  asphyxiate  humans. 

These  are  examples  of  the  many 
things  that  could  happen  at  your  facility. 
These  disasters  could  happen  anywhere. 
Ask  your  EPC  what  could  happen  at 
your  facility  and  what  the  communica- 
tions needs  would  be  for  each  situation. 

Procedures 

What  kind  of  information  will  you 
transfer  from  one  site  to  another?  You 
could  be  letting  the  command  center 
know  any  one  of  the  following  pieces  of 
information: 

■  How  many  people  are  at  your  rally 
point  during  an  evacuation 

•  How  many  people  are  injured,  what 
types  of  injuries,  etc, 

•  Extent  of  the  damage 

•  How  many  people  are  or  might  still 
be  trapped  inside  a  building 

We  were  each  issued  a  green  construc- 
tion-type hard  hat  to  wear  during  both 
practice  drills  and  real  emergencies. 
The  color  green  stands  out  so  that 
the  emergency  coordinators  (who  wear 
blue  hats)  for  each  area  will  be  able  to 
pick  out  the  communications  person 
(ham)  in  a  crowd  of  people.  We  have 
aiso  put  the  word  "COMMUNICA- 
TIONS" on  the  front  of  each  hard  hat 
Inside  our  hats  we've  each  stuffed  a 
copy  of  a  map  showing  each  of  our  rally 


point  locations.  (A  rally  area  is  where 
people  go  if  a  building  must  be  evacu- 
ated. Although  your  EPC  should  pick  the 
rally  points,  command  center,  shelter  lo- 
cations, and  evacuation  routes,  your 
group  can  certainly  help  find  the  best  lo- 
cations. You  probably  know  your  build- 
ing as  well  as  anyone  else,  so  help  make 
the  selections  if  you  can.) 

Our  rally  point  locations  are  referred 
to  as  A,  B,  C  (Alpha,  Bravo,  Charlie), 
etc.  Since  we  only  have  10  hams  we 
didn't  have  any  problem  with  running 
out  of  one-letter  designators.  We  pur- 
posely did  not  use  our  callsigns  or 
names  when  referring  to  a  rally  point 
During  an  emergency  you  want  a  very 
simple  way  of  specifying  a  location.  You 
don't  want  to  have  to  determine  a  loca- 
tion by  having  to  associate  a  person's 
call  or  name  with  it.  Each  ham  knows 
approximately  how  many  people  to  ex- 
pect at  his  rally  point  during  an  evacua- 
tion. We  have  one  ham  and  one  to  seven 
Emergency  Coordinators  assigned  to 
each  rally  area.  There  is  also  one  ham 
located  at  in  the  command  center  who 
funnels  all  the  information  to  our  EPC* 
The  command  center  has  a  radio  on  the 
security  department's  frequency. 

Our  command  post  is  the  location 
where  our  HFC  will  be  during  an  emer- 
gency. It  is  mobile — two  situations  that 
would  require  the  command  post  to  be 
moved  are  shifting  winds  during  a 
chemical  leak  or  fire;  and  fire  depart- 
ment trucks,  ambulances,  etc,  needing 
access  to  a  given  location. 

Hopefully  your  company's  manage- 
ment will  be  as  willing  as  ours  to  allow 
you  time  to  spend  organizing  and  prac- 
ticing your  procedures,  having  meet- 
ings, etc,  Our  company  was  very 
generous  and  allowed  us  time  to  get  the 
process  organized  and  in  place.  We  use 
charge  numbers  to  track  the  amount  of 
time  spent  on  any  given  work-related 
project,  this  one  included.  If  your  com- 
pany is  like  ours,  get  an  account  (charge 
number  for  us)  set  up  so  that  you  can 
track  how  much  time  you  really  spend 
putting  a  system  like  this  in  place. 

Most  of  the  hams  in  our  group  have 
pagers.  Since  we  may  be  just  about  any- 
where in  one  of  several  buildings  wre 
make  good  use  of  them  lor  business  pur- 
poses, They  could  also  be  used  to  spread 
the  warning  to  all  the  hams  in  your 
group,  since  we  may  not  ahvays  have 
our  HTs  with  us,  but  well  always  have 


our  pagers.  You  could  also  have  a  spe- 
cific code  to  send  out  for  each  emer- 
gency situation — or  keep  it  simple  and 
just  have  one  numeric  code,  that  tells 
you  to  check  in  on  the  repealer, 

You  should  also  consider  how  you  will 
need  to  interface  with  the  local  police, 
fire  and  HAZMAT  departments,  if  and 
when  they  come  to  your  facility  for  an 
emergency  such  as  a  fire,  chemical  spill, 
explosion,  etc. 

Plan  what  nearby  repeater  or  simplex 
frequency  you  will  use  if  your  repeater 
doesn't  work  (for  whatever  reason — the 
antenna  gets  taken  out  by  wind  or  light- 
ning,  the  repeater  is  being  jammed  and 
times  out,  the  power  goes  out  and  the 
battery  fails,  etc.).  Check  out  coverage 
using  both  the  alternate  repeater  and  the 
simplex  frequencies.  Are  there  any  dead 
spots? 

The  first  thing  we  did  was  to  perform 
a  site  survey  to  see  if  there  were  any 
dead  spots  in  our  facility.  There  are  sev- 
eral areas  that  have  either  lots  of  metal 
piping,  metal  walls  or  rebar-rein forced 
concrete  walls.  While  the  repeater  trans- 
mitter can  be  made  as  powerful  as 
needed  to  saturate  all  areas,  the  HTs  can- 
not since  they  have  5W  maximum  out- 
put and  the  typical  "rubber  ducky" 
antenna — a  known  poor  performer! 

For  the  site  survey  we  used  2W  HTs,  a 
1/4-wave  vertical  mounted  atop  a  three- 
story  building  at  the  center  of  our  facil- 
ity, and  a  10W  transceiver  with  an 
S-meter,  (The  S-meter  was  needed  so  we 
could  make  accurate  comparisons  of  sig- 
nal levels  at  all  locations,)  We  walked 
through  all  areas  while  talking  to  the 
base  station.  Levels  from  all  28  areas 
checked  were  very  good  (nearly  full 
scale:  9)  to  excellent  (full  scale:  10)  with 
the  exception  of  one  area,  A  chart  was 
made  listing  signal  level  vs,  location 
(see  Table  1).  The  received  signal  at  all 
locations  was  full  quieting.  At  this  point 
we  knew  a  10W  repeater  and  2W  HTs 
would  provide  the  required  coverage. 
When  using  a  repeater,  cavities  and  a 
better  antenna,  received  signals  will  be 
even  stronger  (The  repeater  has  more 
tuned  circuits  and  better  sensitivity  than 
the  transceiver,  the  cavities  provide  ad- 
ditional noise  and  interference  rejection 
and  the  antenna  has  9dB  gain  over  the 
simple  1/4-wave  antenna  used  during  the 
site  survey.) 

When  the  radios  came  in,  we  checked 
them  out  and  then  logged  them  in  a  book 


10W  base  with  ground  plane 

on  top  of  Plant  26 
All  portables  approximately 

1.5-2.5W                   I 
Signal  Levels:  1  =  none, 
3  -  poor,  5  =  good,  10  =  excellent 

Location 

Signal 
Level 

Plant  14  cell  1 

9 

Plant  14  cell  2 

9 

Plant  14  2nd  floor  east 

10 

Plant  14  2nd  floor  west 

10 

Plant  14  cell  32 

7 

Plant  14  cell  35 

9 

Plant  14  cell  7 

10 

Plant  14  cell  3 

9 

Plant  14  cell  43 

10 

Plant  13  south 

10 

Plant  13  center 

10 

Plant  2  Gate  6 

10 

Plant  2  Gate  5 

10 

Plant  3A 

9 

Plant  3  Gate  8 

10 

Plant  3  center 

10 

Plant  4 

9 

Plant  5 

8 

Plant  25 

8 

Gate  9A 

9 

MIS 

9 

HSE 

10 

Dock  1 0 

10 

Plant  23 

9 

Parking  Lots  (all) 

10 

Plant  19  isle 

10 

Plant  1 9  west 

9 

Guard  Shack 

10 

Table  /.  Signal  levels  on  147.42MHz.  Note  that 
Plant  14  cell  32  had  the  lowest  signal  level.  It  was 
the  closest  to  the  base  station  (only  NX)  feet 
away!)f  while  tlw  farthest  point  (Plant  2  Gate  6, 
1,000 feet  away)  registered  very  strong  signals. 


showing  which  unit  belonged  to  whom 
by  serial  number.  Then  we  each  put  our 
callsign  on  the  backs  of  the  HTs.  Know- 
ing you  are  responsible  for  a  particular 
unit  makes  you  take  better  care  of  it. 

Our  EPC  initially  asked  all  of  as  if  we 
could  supply  our  own  radios.  About  half 
of  us  had  HTs,  several  of  which  did  not 
work  reliably.  Some  were  older  models 
and  thus  were  considerably  larger  and 
heavier  than  HTs  that  are  popular  now. 
We  need  the  equipment  to  be  in  good 
working  order  and  most  importantly,  re- 
liable. We  were  offered  new  HTs  and  our 
own  new  repeater  system  based  on  the 
following  justifications: 

•All  hams  should  have  the  same  radio, 
If  we  had  to  borrow  one  from  another 
ham  in  our  group,  the  borrower  would 
already  be  familiar  with  the  operation  of 
the  radio. 

■The  radio  will  always  be  at  work. 
There  wroirt  be  any  problems  with  hav- 
ing to  remember  to  bring  your  radio  to 
work  each  day.  There  is  always  the  risk 
of  dropping  your  own  HT  or  banging  if 
into  something  while  going  in  and  out 
the  entrance,  carrying  it  in  your  can  etc. 
Keeping  it  at  work  will  eliminate  this 
possibility. 

•The  radios  are  new  and  should  be 
trouble-free  for  at  least  a  few  years.  The 
part  that  will  probably  need  replacing 
first  is  the  battery  pack  since  the  heat 
from  the  drop-in  charger  will  shorten  its 
life,  (A  tip;  cycle  your  battery  periodi- 
cally to  keep  it  healthy  and  do  a  check 
on  it  so  it  gets  replaced  before  it  fails 
during  an  emergency.) 

You  will  need  to  coordinate  with  your 
state's  repeater  frequency  coordinator  to 
get  your  frequency  assignment.  Your  an- 
tenna pattern  should  provide  good  cov- 
erage throughout  the  entire  facility.  The 
best  location  for  our  antenna  was  not  in 
the  center  of  our  facility  but  rather  far 
off  center.  With  the  antenna  being  much 
closer  to  some  locations  than  others  we 
focused  most  of  the  power  to  the  farthest 
areas.  This  has  the  extra  benefit  of  keep- 
ing our  signal  out  of  the  coverage  area  of 
other  repeaters,  and  keeping  their  signal 
out  of  our  repeater.  Try  to  put  the 
antenna's  major  lobe  and  null  where 
they  will  do  the  most  good. 

Problems  and  solutions 

We  have  10  hams  to  cover  approxi- 
mately 105  acres  and  1,200  people.  The 
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ratio  of  10.5  acres  and  120  people  per 
ham  results  in  much  more  responsibility 
for  each  ham  at  our  facility.  (Compare 
our  ratio  with  the  58  people  and  1.5 
acres  per  ham  at  Rockwell.)  What's  the 
solution?  Get  more  people  at  our  facil- 
ity to  get  their  ham  licenses!  We  already 
have  our  EPC  interested  in  getting  his 
ham  license. 

The  HTs  we  selected  have  a  rather 
small  speaker  that  produces  very  little 
audio,  Will  we  be  able  to  hear  them  in  a 
noisy  location?  Perhaps  a  speaker-mike 
would  help.  I've  heard  the  amount  of  au- 
dio from  a  Motorola  commercial  HT  and 
our  little  TH-22s  are  no  match  For  the 
Molorolas!  Granted,  they  cost  about  five 
limes  as  much  as  ours  and  we  probably 
won't  be  going  into  noisy  areas  with  our 
HTs,  but  will  they  be  able  to  produce 
enough  audio  for  all  our  needs? 

There  are  a  lot  of  PCs  and  other  elec- 
tronic equipment  throughout  our  facility. 
Walking  through  many  areas  we  eel 
squelch  openings  caused  by  the  machin- 
ery and  PCs  emitting  signals  on  our  re- 
peater frequency.  (My  o\\  n  PC  at  w  ork 


opens  the  squelch  on  my  HT,  located  10 
feet  away.)  We  don't  want  these  squelch 
openings  to  occur  while  we  walk 
throush  office  areas  or  while  in  a  meet- 

%_■ 

ing.  The  solution  is  to  install  PL  decod- 
ers so  that  the  receiver  doesn't  open  until 
it  hears  the  PL  frequency.  However,  not 
thinking  far  enough  ahead,  we  didn't  or- 
der our  HTs  with  this  option.  Going  back 
to  request  more  money  is  always  more 
difficult  than  asking  For  the  full  amount 
the  first  time.  Make  sure  you  cover  all 
known  expenses  the  first  time.  Our  EPC 
is  not  the  one  reluctant  to  request  more 
money,  but  he  said  it  would  have  been 
easier  to  buy  all  that  we  needed  the  first 
time. 

When  trying  to  reach  another  ham 
about  work-related  issues  it  can  be  very 
tempting  to  use  your  HT  rather  than  call- 
ing him  on  the  phone,  paging  him  on  the 
PA  system  or  calling  his  pager  Remem- 
ber that  ham  radio  is  nor  to  be  used  for 
business  purposes*  If  you  use  the  HT  to 
call  another  ham  to  discuss  ham  radio  is- 
sues, that's  fine,  but  don't  use  the  HT/re- 
pealer  for  anything  to  do  with  business 


Remember,  loo,  that  amateur 
transmissions  are  not  private  and  anyone 
could  be  listening.  By  using  phones, 
pagers  or  PA  systems  you  are  assured 
privacy.  If  there  is  any  doubt,  don't  unl? 
theHT. 

Our  EPC  wants  our  guards  to  have  re- 
ceivers nearby  so  they  can  monitor  our 
transmissions  during  an  emergency. 
With  this  receiver  on  all  the  time  they 
will  hear  any  casual  (ham-related)  trans- 
missions, too.  Will  they  turn  it  down  if 
they  consider  it  annoying  and  forget 
to  turn  it  on  during  an  emergency?  No 
solution  has  been  thought  of  yet. 

What  happens  if  your  HT  is  damaged? 
Our  EPC  anticipated  this  situation  and 
has  offered  to  replace/repair  our  HTs  if 
they're  damaged  while  "on  duty."  If  we 
lake  them  home  overnight  or  over  the 
weekend  and  they  gel  damaged,  the  re- 
pair comes  out  of  the  ham's  pocket. 
Don't  abuse  the  system.  Be  honest — if 
you  damage  the  HT  aw  a)  from  work. 
pay  for  it. 

Don't  put  autopatch  on  jour  repeater! 
We  didn't  and  will  never  miss  it.  We 


Photo  A.  Mario  Meribela  N9ABN,  David  Scott  WD8CZAL  Brian  Dickey  KB8QEC,  Tony  Kostreha  KB9AFW.  Stephen  EleL  Jr.  KB9GP,  Bob 
Herendeen  N9NRW\  Harold  Milter  N9PEN.  Roger  Timi  WA9QKC.  Jim  Kocsis  WA9PYH.  Not  available  for  photo:  Mark  Thompson 
WBHOWQ.  Photo  by  Ben  Jugla. 
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have  telephones  all  over  the  facility  if 
you  ever  need  to  make  a  phone  call.  An 
aulopatch  would  be  more  of  a  problem 
than  it's  worth. 

If  you  want  to  find  some  more  "holes'7  in 
your  system,  try  having  a  practice  evacuation. 
We  scheduled  one,  but  the  time  it  would  oc- 
cur was  only  specified  as  "sometime  during 
the  month  of  October/'  Our  EPC  picked 
a  clear  day  when  il  was  70  degrees. 

Problems  we  encountered  were  significant: 

*  Several  people  did  not  know  the  lo- 
cation of  their  department's  rally  point; 

*  Only  a  few  of  the  Emergency  Coor- 
dinators showed  up  at  their  rally  points; 

*  Many  of  the  ECs  had  never  made  it 
to  the  training  sessions  they  were  sup- 
posed to  attend,  so  they  didn't  know 
what  to  do  during  the  evacuation; 

*  Many  employees  did  not  know  who 
their  EC  was. 

Keep  in  rnind  that  you  are  stopping  pro- 
duction to  test  the  system — management 
doesn't  want  to  have  to  practice  very  often 
(not  at  all,  if  possible),  so  make  sure  you 
get  most,  or  all,  of  the  faults  identified  with 
one  practice  evacuation, 

The  repeater  caused  us  some  problems 
too.  It  turned  out  that  the  repeater  we 
bought  is  available  in  two  models.  One 
covers  134  to  146MHz,  the  other  146  to 
1 60MHz.  The  dealer  didn't  tell  us  that  the 
units  cover  cither  the  upper  or  lower 
2MHz  of  the  2m  band,  but  not  both.  It 
turned  out  that  we  ordered  the  right  model, 
but  what  if  we  had  received  a  frequency  al- 
location in  the  opposite  2MHz?  Back  to 
the  dealer  goes  the  repeater;  add  a  few 
weeks'  delay.  (The  repeater  we  chose  is 
synthesized  and  can  be  set  up  on  any  fre- 
quency in  its  range.  However,  the  unit  has 
capacitors  and  coils  in  the  front  end  that 
are  different  for  the  two  different  fre- 
quency ranges.  The  parts  that  need  to  be 
changed  are  surface-mount  parts,  some- 
thing that  we  didn't  want  to  change,  since 
they  are  rather  difficult  to  solder.  Also,  the 
warranty  would  be  voided  if  we  modified 
the  unit.) 

The  equipment 

We  chose  Kenwood's  TH-22ATH  for 

the  HT,  a  Yaesu  VXR-5000  25W  repeater, 
Cushcraft  AFM-4DA  bay  antenna,  Com- 
munications Specialists  model  ID-8  CW 
identifier,  Wacomm  model  WP639  VHF- 
FM  cavities,  a  temperature  compen- 
sate battery  charger,  Xenotrix  model 
8I10F121O0CN/P,  a  Yuasa/Exide  65Ah 


battery,  Belden  9913  coax  and  a  few  type- 
N  coax  connectors.  The  total  cost  for  all 
this  equipment  was  $5000.  Call  around  for 
quotes  for  the  brands  you  choose.  We  had 
problems  interfacing  the  identifier  to  the 
repeater.  See  if  you  can  get  a  repeater  that 
offers  either  a  built-in  identifier  or  one  that 
plugs  right  in,  Several  of  our  guys  spent  a 
whole  afternoon  getting  the  repeater  and 
IDer  to  work  together  properly. 

Credits  for  a  job  well  done! 

Here  are  the  guys  who  did  the  bulk  of 
the  work  getting  our  system  in  place: 

Mario  N9ABN  used  a  PC  to  program 
the  repeater  transmit/receive,  timeout 
time,  PL  on,  PL  frequency;  compiled  the 
site  survey  data, 

Roger  WA90KC  aligned  the  repeater  re- 
ceiver for  maximum  sensitivity,  assembled 
the  antenna,  loaned  us  his  spare  cavities  until 
ours  came  in  and  provided/operated  the  trans- 
ceiver/antenna for  the  site  survey. 

Bob  N9NRW  gathered  the  quotes  for 
the  equipment,  coordinated  with  the  pur- 
chasing department  to  get  ihe  equipment 
ordered,  programmed  and  interfaced  the 
IDer,  and  took  the  role  of  repeater  licensee. 

Tony  KB9AFW  checked  out  all  the 
HTs  upon  arrival,  tracked  all  HTs  by  se- 
rial number  and  assigned  them,  figured 
out  how  to  program  the  HTs  and  the  op- 
tions (group  paging,  etc.)  that  we  might 
use  in  the  future. 

Others  provided  moral  support. 

Consider  approaching  your  EPC  to  see 
if  he  thinks  you  could  provide  help  with 
a  system  like  this.  You  will  probably 
want  to  meet  among  yourselves  before 
you  approach  your  EPC  since  you  may 
not  get  the  support  of  enough  hams  or 
might  have  some  big  stumbling  block 
that  will  prevent  you  from  succeeding  in 
implementing  a  system  like  ours.  If  you 
think  you  have  enough  hams  to  be  of 
some  help,  go  to  the  safety  people  and 
lay  out  your  plans.  Keep  in  mind  that 
companies  exist  to  make  money  and 
their  first  question  will  probably  be 
"How  much  will  it  cost?"  Do  your 
homework  and  have  an  approximate  dol- 
lar amount  ready  (hopefully  a  little  on 
the  high  side)  for  that  first  meeting. 

Also  consider  getting  in  touch  with 
your  local  newspaper  to  see  if  they  will 
carry  an  article  showing  the  services 
your  group  is  providing  to  the  commu- 
nity— additional  PR  in  your  community 
never  hurts.  Good  luck! 
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Number  1$  on  your  Feedback  card 


Figuring  RF  Exposure 

New  standards  can  help  avoid  potential  hazards. 


Robert  Vreeland  W6YBT 

45  May  wood  Drive 

San  Francisco  CA  94127 


cits  per  meter,  amperes  per 
meter,  milliwatts  per  square 
cenli meter;  if  these  terms  are 
not  familiar  now,  they  probably  will  be 
by  the  end  of  die  year.  At  thai  lime,  you 
will  be  required  to  conduct  an  RF  safety 
evaluation  for  your  station. 

The  experts  have  been  arguing  for  30 
years  about  whether  there  are  or  are  not 
nonthermal  effects  from  exposure  to 
RF,  They  still  don't  agree.  One  thing 
they  do  agree  on  is  that  fairly  high  ex- 
posure lo  RF  can  cook  eyeballs  and  do 
other  bad  things.  For  this  reason,  the  RF 
exposure  standards  are  based  on  the 
healing  effect  of  RF.  If  you  spend  a 
sunny  day  at  the  beach,  a  certain 
amount  of  the  sun's  power  will  fall  on 
each  exposed  square  centimeter  of  your 
skin.  Hence  the  terms  microwatts  per 
square  centimeter  and  milliwatts  per 
square  centimeter. 

Measuring  the  healing  effect  of  RF 
directly  can  he  done  w  ith  a  temperature- 
sensitive  resistor  called  a  bolometer. 

This  technique  is  practical  only  at  mi- 
crowave frequencies,  however.  At  lower 
frequencies,  the  best  we  can  do  is  to  mea- 
sure the  voltage  that  the  electric  field  will 
induce  in  a  dipole  or  that  the  magnetic 
field  will  induce  in  a  loop.  The  units  of 
measurement  are  volts  per  meter  for  the 
electric  Held  and  amperes  per  meter  for 
the  magnetic  field  If  you  could  measure 
one  volt  between  two  points  one  meter 
apart  in  space,  the  electric  field  strength 
would  be  one  volt  per  meter 

Since  healing  is  due  to  power  density, 
we  must  convert  volts  per  meter  to 
milliwatts  per  square  centimeter.  Ohm's 
law  u>  the  rescue.  P  =  E2/R.  If  E  is  27,5 
volts  per  meter  in  space,  it  will  be  0.275 
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volts  per  centimeter  because  there  are 
1 00  centimeters  in  a  meter.  So  what 
about  R?  It  is  376.7  ohms,  which  is  the 
resistance  of  free  space.  So  let's  solve 
the  equation: 


&    (0.275)2     0.0D020W     0.20  mW 
R       376.7  coa*  enK 


P  = 


This  is  the  30  to  300  megahertz  limit 
for  uncontrolled  environments  as  speci- 
fied in  the  new  standard.  The  standard 
has  been  written  for  both  volts  per  meter 
and  milliwatts  per  square  centimeter  so 
that  you  won't  have  to  make  this  conver- 
sion. Thanks,  FCC,  The  1982  standard 
didn't  do  this. 

If  you  are  fortunate  enough  to  have 
access  to  a  spectrum  analyzer  and  cali- 
brated antennas,  you  can  measure  the 
field  intensity  at  your  station.  This  is  a 
simple  but  somewhat  time  consuming 
process  involving  adding  a  bunch  of  fac- 
tors expressed  in  dB.  There  is  one  catch, 
however.  The  spectrum  analyzer  is  cali- 
brated in  dBm.  This  means  dB  relative 
to  one  milliwatt  in  50  ohms.  The  an- 
tenna, on  the  other  hand,  is  calibrated  in 
dB  relative  to  one  microvolt  (dB^tV). 
Again.  Ohm  to  the  rescue. 

P  =  fl-arE=*  VFR  where  P  =  lmW  and  R  =  50Q 

So  let's  solve  the  equation: 

E  =  VPR  =  VOOOI  x  50  =  VO05  =  0.2236V  = 
223600fiV  =  2.236  x  105jiV 

Now  105  =  5x20dB  -lOOdB  and 
2.236  =  7dB. 

So  we  can  convert  dBm  into  dB|iV  by 
simply  adding  107dB. 

We  now  know  what  dBm  and  dB(iV 
mean.  What  about  dBc,  dBtt  and  dBi? 


Harmonics  and  other  spurious  signals  are 
measured  in  UBc,  which  means  dB  below 
the  carrier  But  how  do  we  know  whether 
this  means  volts  or  watts?  The  answer  is 
neither  It  means  dB.  The  decibel  is  the 
logarithm  of  a  dimensionlcss  ratio* 

As  you  know: 

P]  El 

dB  =  10  log  p7  or  dB  =  20  tog  gj 

Note  that  the  units  (walls  or  volts) 
cancel  out  because  they  appear  in  both 
the  numerator  and  denominator.  So  dB 
means  dB.  We  can,  however,  convert  dB 
into  a  power  ratio  or  a  voltage  ratio 
by  using  one  or  the  other  of  the  above 
formulas. 

Antenna  gain  is  measured  in  dEkt 
This  means  dB  relative  to  a  half- wave 
dipole.  The  term  dBi  refers  lo  gain  rela- 
tive to  a  theoretical  but  non-existent 
point  source  radiator.  It  is  useful  for 
computing  predicted  antenna  gain,  hut  it 
should  never  be  used  to  indicate  the  gain 
of  a  practical  working  antenna.  A  half- 
wave  dipole  has  a  gain  of  2. 14  dBi.  An- 
tenna manufacturers  sometimes  list  their 
antenna  gains  in  dBi  because  it  makes 
them  look  2, 14  dB  better  than  they  really 
are. 

I  hope  that  I  have  helped  make  the 
commonly  used  units  of  RF  measure- 
ment more  understandable.  It  is  nol  my 
intention  to  comment  on  the  new  RF 
safely  standards  except  to  say  thai  in  my 
opinion  they  are  both  reasonable  and  en- 
forceable. I  leave  the  experts  to  continue 
their  arguments  for  another  30  years.  In 
the  meantime  ITI  continue  to  carry  my 
2m  HT  on  my  belt  and  use  a  speaker- 
mike  to  avoid  exposing  my  eyes. 
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Antennas  for  Amateur  Television 

Part  2 
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See  Part  1  in  July's  73 


NizarA.  Mullani  K0NM 

719  Santa  Maria 

Sugar  Land  TX  77478 

[K0NM@amsat.org] 


The  corner  reflector,  invented  fay 
John  Krauss,  is  probably  one  of 
easiest  antennas  (next  to  the 
cantenna)  that  a  ham  can  build  in  a  few 
minutes  to  get  from  10  to  I3dB  of  gain.  It 
is  an  extremely  simple  design  (Fig.  1)  in 
which  a  reflector,  bent  into  the  form  of  a 
comer,  is  used  to  reflect  the  radiation  from 
a  dipole  radiator  in  the  front  of  the  an- 
tenna. With  proper  spacing  of  the  radiator 
from  the  comer,  the  reflected  wave  adds  to 
the  forward  wave  to  increase  the  gain  in 
the  forward  direction. 

The  gain  of  the  corner  antenna  de- 
pends on  the  angle  of  the  comer,  the  po- 
sition of  the  radiator  with  respect  to  the 
apex  of  Lhe  corner,  and  the  size  of  the  re- 
flector. The  gain  will  vary  from  10  to 
15dB,  depending  on  the  angle  of  the  cor- 
ner. A  gain  of  lOdB  is  easily  attained  for 
a  corner  with  a  90°  angle  and  1.2dB  for 
the  60°  coiner.  Higher  gains  are  attained 
by  using  the  45°  comer  antenna,  In  Fig, 
2,  the  gains  of  a  90°  and  60°  comer  an- 
tenna are  shown  as  a  function  of  the 
spacing  of  the  radiator  from  the  apex.  As 
can  be  seen  in  this  graph,  the  gain  of  the 
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Fig.  L  The  corner  reflector  (Ref.  2,  p.  551) 


antenna  as  a  function  of  the  spacing  of 
the  radiator  within  the  comer  reflector  is 
not  that  critical  for  the  60°  and  90°  cor- 
ner reflectors,  and  provides  a  great 
means  for  matching  the  fcedpoint  im- 
pedance to  50  or  75 £"2  coax  for  low 
SWR.  The  feedpoini  impedance  will 
change  as  a  function  of  the  spacing  of 
the  radiator  from  the  corner,  as  shown  in 
Fig.  3.  It  is  easy  to  see  that  moving  the 
radiator  in  and  out  slightly  can  improve 
impedance  matching. 

The  size  of  the  re  flee  tor  will  deter- 
mine the  overall  gain  of  the  anten- 
na. The  width  of  the  reflector  should  be 
a  minimum  of  0.6  wavelengths  long. 
Width-of-one-wavclcngth  reflectors  will 
improve  the  gain  slightly  in  the  forward 
direction  and  minimize  radiation  from 
the  sides.  The  length  of  the  comer  is  also 
not  supercritical,  but  shorter  than  one- 
wavelength-long  corners  have  a  ten- 
dency to  broaden  the  radiation  pattern 
and  reduce  the  gain.  Therefore,  a  mini- 
mum of  one-wavelength-long  corner  is 
recommended  for  the  90°  angle  corner; 
longer  for  the  60°  and  45°  corners.  The 
reflector  material  can  be  made  out  of 
wire  elements,  mesh,  or  sheet  metal.  If 
wire  elements  are  used,  the  separation 
between  these  elements  should  not 
be  greater  than  0.1  wavelength.  Short- 
er spacing,  such  as  0.05  wavelength, 
is  more  desirable.  Mesh  size  should 
be  approximately  0.05  wavelength 
on  square. 


A  set  of  dimensions  that  have  been 
worked  out  for  the  comer  reflectors  for 
the  VHF  and  the  Ul  IF  range  is  shown  in 
Table  1.  Several  different  options  have 
been  presented  in  this  table,  and  you  can 
refer  to  Fig.  4  for  an  explanation  of  dif- 
ferent dimensions  in  the  comer  anten- 
na. Broadband  operation  of  the  corner 
reflector  can  be  achieved  by  using  a 
bow-tie  dipole  radiator  instead  of  the 
single-element  dipole. 

The  corner  reflector  has  some  great 
advantages,  in  that  ii  is  probably  one  of 
the  simplest  to  build,  is  simple  to  feed,  and 
can  be  used  for  multiple  bands.  It  is  pos- 
sible to  add  a  second  radiator  for  the 
higher  bands  within  the  comer  reflector 
and  drive  the  two  radiators  with  separate 
coax.  This  way,  a  dual-band  operation  can 
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Fig.  3.  Feed  point  imped  a  nee  of  the  radiating 
dipoie  in  a  corner  reflector  antenna  as  a 
function  of  the  .spacing  between  ii  and  the 
reflector  (Rej\  2.  p.  556), 


be  achieved  within  the  same  reflector. 
The  disadvantage  of  the  corner  re- 
flector is  that  its  physical  size  be- 
comes large,  especially  at  the  lower 
frequencies. 

The  trough  reflector  antenna 

The  gain  from  the  corner  reflector  is 
typically  limited  to  approximately  13dB 
or  so  with  the  size  of  the  reflectors  appli- 
cable for  ATV.  Additional  gain  can  be 
obtained  by  making  the  reflector  larger, 
and  one  design  which  achieves  this 
without  making  an  unwieldy  corner  re- 
flector is  the  trough  reflector.  In  this  de- 
sign, the  apex  of  the  corner  is  truncated 
so  thai  the  reflector  becomes  flal  imme- 
diately behind  the  radiator,  with  sides 
that  are  angled  at  the  original  corner 
angle.  The  shape  of  this  reflector  is  like 
a  feed  trough  for  cattle,  so  if  s  called  the 
trough  reflector. 

The  design  of  Lhe  trough  reflector  is 
shown  in  Fig.  5.  The  dimensions  of  this 
antenna  become  quite  large  at  the 
400MHz  frequency  but  are  manageable 
from  900MHz  and  up.  Typical  gains  of 
15  to  !7dB  can  be  obtained  with  this  an- 
tenna.  It  is  similar  to  the  corner  reflector, 
in  that  it  is  easy  to  build  and  feed,  and 
also  offers  the  possibility  of  multiband 
operation.  The  disadvantage  of  the 
trough  reflector  is  that  its  size  becomes 
quite  large  at  the  lower  UHF  frequen- 
cies. An  additional  disadvantage  is  that 
as  the  gain  is  increased,  the  beamwidth 
is  decreased  in  one  direction.  There- 
fore, a  very  narrow  beam  is  obtained 
in  one  direction  while  a  broad  beam  is 
obtained  in  the  other  direction. 
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Dimensions  for  Corner  Reflector  Arrays 

(VHF  and  UHF) 

Frequency 
(MHz) 

Side 
Length  S 
(inches) 

Dipoie  to 
Vertex  D 
(inches) 

Reflector 
Length 
(inches) 

Reflector 

Spacing  G 

(inches) 

Corner 
Angle 

m 

Radiation 

Resistance 

(Ohms) 

144* 

65 

27  1/2 

48 

7  3/4 

90 

70 

144 

80 

40 

48 

4 

90 

150 

222* 

42 

18 

30 

5 

90 

70 

222 

52 

25 

30 

3 

90 

150 

222 

100       ' 

25 

30 

Screen 

60 

70 

420 

27 

8  3/4 

16  1/4 

2  5/8 

90 

70 

420 

54 

13  1/2 

16  1/4 

Screen 

60 

70 

915 

20 

6  1/2 

25  3/4 

0.65 

90 

70 

915 

51 

16  3/4 

25  3/4 

Screen 

60 

65 

915 

78 

25  3/4 

25  3/4 

Screen 

45 

70 

1296 

18 

4  1/2 

27  1/2 

1/2 

90 

70 

1296 

48 

11  3/4 

27  1/2 

Screen 

60 

65 

1296 

72 

18  1/4 

27  1/2 

Screen 

45 

I          70 

2304 

15  1/2 

2  1/2 

20  1/2 

1/4 

90 

70 

2304 

40 

6  3/4 

20  1/2 

Screen 

60 

65 

2304 

61 

10  1/4 

20  1/2 

Screen 

45 

70 

*Side  lengtf 
reduction  in 

i  and  number  of  reflector  elements  somewhat  below  optimum;  slight 
gain. 

Table  1.  Dimensions  of  comer  reflector  arrays  for  VHF  and  UHF  (Ref.  l,p.  18-10) 


The  reflex  antenna 

An  antenna  that  has  high  gain,  is  easy 
to  build  and  operate,  but  is  not  very  well 
known,  is  the  reflex  antenna.  Basically, 
this  is  a  shallow  sheet  metal  box,  ap- 
proximately two  wavelengths  long  on 
each  side  and  one-half  wavelength  deep. 
A  dipoie  radiator  is  placed  in  the  center 
of  the  box  at  a  distance  of  approxi- 
mately one-quarter  wavelength  from 
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Fig.  4.  Design  of  the  corner  reflector  and  the 
parameters  used  in  Table  I  (Ref  I, p.  18-10). 


the  back  of  lhe  sheet  reflector.  A  set  of 
wire  elements  spaced  about  one-half 
wavelength  apart  are  placed  at  the  front 
of  the  box  reflector,  and  help  to  reflect 
back  the  radiation  at  high  angles.  This 
design  is  shown  in  Fig,  6  with  dimen- 
sions for  440MHz  and  1 250MHz  anten- 
nas. Gain  of  approximately  12dB  is 
easily  attained  and  higher  gains  can  be 
achieved  with  larger-sized  boxes.  The 
advantage  of  the  reflex  antenna  is  that  it 
is  simple  to  build  and  easy  to  feed.  The 
disadvantage  is  the  large  size  of  the  re- 
flector— which  makes  it  difficult  to 
mount  on  a  tower. 

The  parabolic  reflector 

The  parabolic  reflector  is  probably 
one  of  the  most  powerful  reflecting  an- 
tennas used  in  microwaves.  It  is  used  ex- 
tensively in  optics  as  a  high-efficiency 
reflector  tor  narrow-beam  projection  of 
light,  such  as  in  a  flashlight.  Its  principle 
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Angle  a 

90* 
60° 
45° 


S(max  gain)  Gain               T 

1,5k  13  dB  U-1.25X 

1.751.  15  dB  1.0X 

2^  17  dB  1.931 


f7g.  5.  77i£  ttmtgh  antenna  and  some  of  the  gen- 
eral parameters  for  its  design  (Ref  I, p.  18-11), 

of  operation  is  quite  simple:  For  a  radia- 
tor at  the  focus  of  the  reflector,  the  re- 
flected radiation  from  the  radiator 
travels  the  same  distance  to  the  front  of 
the  antenna  regardless  of  which  location 
it  reflects  from  in  the  antenna  reflector. 
This  means  that  all  of  the  radiation  re- 
flected from  the  parabolic  reflector  is  in 
phase  at  the  surface  of  the  reflector,  and 
becomes  additive  to  produce  the  gain  in 
a  forward  direction.  The  shape  of  the  re- 
flector that  achieves  this  is  paraboloid, 
as  shown  in  Fig,  7, 

The  radiator  is  usually  placed  at  the 
focus  of  the  ray  paths  of  the  signal  The 
design  of  the  radiator  is  quite  critical  in 
the  proper  operation  of  the  parabolic  re- 
flector and  proper  illumination  of  the  re- 
flector is  critical  to  achieving  high  gain. 


Isotropic  radiators  send  only  part  of  the 
radiation  back  toward  the  reflector  while 
radiating  some  to  the  front.  Radiators 
with  reflectors  in  the  front,  such  as  a  di- 
pole  with  a  reflector,  reflect  the  signal 
back  toward  the  parabolic  reflector  to 
illuminate  the  reflector  better. 

Very  effective  for  the  parabolic  reflec- 
tor is  the  cantenna  design,  with  a  shorter 
can  length,  so  as  to  illuminate  the  sur- 
face appropriately.  The  beamwidth  of 
the  radiator  is  critical  so  that  the  maxi- 
mum energy  is  delivered  to  the  full  sur- 
face of  the  reflector.  A  very  narrow 
beamwidth  will  only  concentrate  the  en- 
ergy in  a  certain  part  of  the  reflector  and 
not  the  full  surface.  Similarly,  a  very 
broad  radiator  will  tend  to  put  the  radia- 
tion outside  of  the  reflector  and  decrease 
the  gain.  A  rule  of  thumb  used  by  several 
designers  of  parabolic  reflectors  is  to  re- 
duce the  signal  level  at  the  edge  of  the 
parabola  by  lOdB  from  the  center.  Feed- 
ing the  parabolic  reflector  with  other 
than  horizontal  or  vertical  polarized  ra- 
diation is  easily  achieved  with  a  short 
helical  winding  radiator  for  circular 
polarization, 

The  gain  of  the  parabola  is  a  function 
of  its  diameter.  Table  2  shows  a  typical 
range  of  gains  for  the  diameter  of  the 
dish  antenna  and  the  frequencies.  As  the 
frequencies  increase,  the  variations  on 
the  surface  of  the  dish  antenna  and  the 
deviation  from  parabolic  surfaces  be- 
come critical.  This  makes  it  difficult  for 
the  average  amateur  radio  operator  to 
construct  his  own  parabolic  reflector, 
but  parabolic  reflectors  arc  abundant  in 


BAND        D        S        h 
440MHz    30"     7.5"    12" 
1250MHz    18"     2.5"     4" 


Rods         Dipole 


d      Diam  Length     Diam. 
7.5"      .5"       12.5"         .25" 
2.5"    .156"      4.25"       .125" 


Fig.  6.  The  reflex  antenna  and  design  parameters  for  the  two  useful  frequencies  for  ATV. 
Gains  of  10  to  12dB  are  easily  achieved  with  this  design  (Ref  3,  p.  404). 
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Fig.  7.  The  paraliolic  (dish)  reflector  antenna 
and  the  ray  path  of  the  reflected  waves  showing 
the  in- phase  reflected  wave  (Ref.  2f  p.  562), 

the  surplus  market,  so  an  antenna  can  be 
easily  built  for  the  ham  frequencies. 

The  advantage  of  the  parabolic  reflec- 
tor is  its  extremely  high  gain-  Gains  of 
approximately  20  to  30dB  can  be  easily 
achieved  with  a  properly  designed  dish 
antenna.  The  disadvantages  of  the  para- 
bolic reflector  are:  the  difficulty  in  mak- 
ing a  precision  reflector;  illuminating  it 
properly  with  the  proper  radiator;  and  its 
large  size  for  the  lower  bands. 

The  horn 

The  horn  antenna  is  a  waveguide  that 
is  flared  out  into  a  horn  with  a  wide 
opening.  The  angle  of  the  horn,  its  size, 
and  its  aspect  ratio  will  determine  the 
gain  and  polarization  of  the  radiation. 
Horn  antennas  have  one  very  important 
characteristic:  They  are  essentially  high- 
pass  devices,  which  means  that  they  can 
work  at  frequencies  that  are  higher  than 
the  design  frequency.  A  horn  designed 
for  400MHz  will  work  all  the  way  up  to 
10GHz  and  its  gain  will  increase  as  the 
frequency  is  increased. 

The  horn,  adapted  for  single  polariza- 
tion, is  shown  in  Fig.  8.  Instead  of  a  full 
metal  pyramidal  structure,  only  two 
sides  are  used  and  the  polarization  is 
horizontal.  The  feedpoint  impedance  is 
approximately  40M2  and  open-wire 
transmission  lines  can  be  used  to  reduce 
the  line  losses.  Alternatively,  a  step- 
down  transformer  can  be  used  to  match 
into  50  or  72£2  coax.  This  antenna  will 
work  from  400MHz  to  2.4GHz,  will 
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Parabolic  Antenna  Gain 

(over  isotropic  antenna;  subtract  2.1  dB  for  gain  over  dipole  antenna) 

Dish  Diameter  (feet) 

2 

4 

6 

10 

15 

20 

30 

Frequency 

420  MHz 

6.0 

12.0 

15.5 

20.0 

23.5 

26.0 

j^y  .0 

902 

12.5 

18.5 

22.0 

26.5 

30.0 

32.5 

36.0 

1215 

15.0 

21.0 

24.5 

29.0 

32.5 

35.0 

38.5 

2300 

20,5 

26.5 

30.0 

34.5 

38.0 

40.5 

44.0 

3300 

24.0 

30.0 

33.5 

37.5 

41.5 

43.5 

47.5 

5650 

28.5 

34.5 

38.0 

42.5 

46.0 

48.5 

52.0 

10  GHz 

33.5 

39.5 

43.0 

47.5 

51.0 

DO.O 

57.0 

Table  2t  Gain  of  parabolic  antennas.  Reflector  efficiency  of  55%  is  assumed  (Ref*  1>  p.  18-12), 


have  significant  gain  at  the  higher  fre- 
quencies, and  is  an  excellent  antenna  for 
reception  of  several  ATV  transmissions 
on  different  frequencies. 

With  the  exception  of  the  parabolic 
reflector  antennas,  most  of  the  anten- 
nas referred  to  in  this  article  can  be 
built  within  a  couple  of  hours,  and 
gains  between  10  and  13dB  can  be  eas- 
ily achieved.  The  yagi  is  a  proven  an- 
tenna which  can  deliver  high  gains 
when  designed  and  constructed  prop- 
erly. The  canlenna,  the  corner  reflec- 
tors, and  the  reflex  antennas  are 
noncritical  designs,  very  forgiving  in 
their  construction.  They  are  probably 
the  easiest  high-gain  antennas  that  can 
be  built  for  ATV  by  the  average  ama- 
teur. The  parabola  remains  the  ulti- 
mate high-gain  antenna,  unmatched  in 
performance  at  the  higher  frequencies, 
with  gains  exceeding  20dB. 
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Fig.  8.  A  60°  horn  antenna  design  for  hori- 
zontal polarization  of  signal.  The  two  sides 
are  made  of  wire  mesh  or  sheet  metal  and 
placed  at  an  angle  of6Q°,  Feedpoint  imped- 
ance is  approximately  400£2and  the  antenna 
will  operate  at  higher  frequencies  than  the 
design  frequency  (RefA,  p.  543). 
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Interference,  from  whatever  source,  is 
the  bane  of  the  radio  receiver  user. 
Some  interference  is  on  the  same  fre- 
quency as  the  desired  signal,  and  there's 
not  much  lhal  can  be  done  about  that. 
Bui  there's  hope  for  eliminating  or  at 
least  reducing  off-frequency  interference 
with  RF  selectivity. 

Off-frequency  interference  falls  into 
two  general  categories:  strong  signals 
that  drive  the  receiver  into  nonlinear 
operation  and  produce  intermodulation 
distortion  or  cross-modulation,  and  spu- 
rious receiver  responses,  RF  selectivity 
can  reduce  the  amplitude  of  the  interfer- 
ing signal  to  tolerable  levels.  The  rub 
comes  in  the  selectivity  that  can  be 
achieved  with  practical  and  economical 
tunable  tuned  circuits.  Narrow  hand- 
widths  require  high-Q  tuned  circuits,  and 
the  Q  tops  out  at  about  100  for  practical 
inductors  suitable  for  HF  receivers. 

All  is  not  lost,  though.  The  circuit  de- 
scribed in  the  following  paragraphs  can 
increase  the  Qs  of  a  tuned  circuit  to  more 
than  1,000  if  need  be.  The  theory  and 
design  equations  are  given  to  allow 
changes  to  be  made  to  accommodate  a 
particular  situation  or  the  parts  at  hand. 

Receivers  fall  into  two  general 
classes:  tuned  radio  frequency  (TRF) 
and  superheterodyne,  The  TRF  is  con- 
ceptually simple  and  free  of  spurious  re- 
sponses. Unfortunately,  it  is  not  very 
selective.  A  crystal  set  is  a  TRF  without 
RF  amplifiers),  although  it  may  have 
post-detection  audio  amplifiers. 


The  superhet  receiver  converts  the  in- 
put RF  signal  to  a  frequency  that  permits 

greater  selectivity.  It  offers  many  advan- 
tages, buL  at  a  price;  it  has  spurious  re- 
sponses. The  process  of  converting  the 
desired  signal  to  the  IF  produces  two 
signals  that  can  be  received  equally 
well.  One  is  the  IF  above  the  local  oscil- 
lator, and  a  second  one  is  the  IF  below 
the  local  oscillator  These  two  responses 
are  separated  by  twice  the  IF;  one  is  the 
desired  signal  and  the  other  is  the  image- 

Rejecting  the  image  response  is  a  pri- 
mary concern  in  superhet  receiver  de- 
sign. When  the  IF  is  low.  the  image  and 
the  desired  frequency  are  close  together 
and  it  is  more  difficult  to  suppress  the 
image.  There  have  been  two  primary  solu- 
tions to  rejecting  the  image.  One  is  to  use 
one  or  more  RF  amplifiers  in  front  of  the 
first  mixer  for  improved  RF  selectivity: 
the  other  is  to  use  two  (or  more)  IFs.  In  the 
dual  conversion  receiver,  the  first  IF  is 
made  high  enough  to  ease  image  rejection^ 
and  the  second  made  low  enough  to  make 
selectivity  manageable.  The  multiple  con- 
version receiver  is  more  complex,  but 
enjoys  greater  popularity  today  than  the 
single  conversion  types* 

The  single  conversion  receiver  usually 
has  an  IF  in  the  range  of  455kH/.  \Mth 
the  local  oscillator  operating  above  the 
desired  frequency.  This  arrangement 
puts  the  image  910kHz  above  the  tuned 
frequency.  Tuning  to  550kHz  in  the 
broadcast  band  puts  the  image  at 
1460kHz,    which    is    also    within    the 


broadcast  band  and  makes  image  sup- 
pression critical. 

The  five- tube  AC/DC  receivers  of  the 
'40s  and  *50s  had  only  one  tuned  circuit 
between  the  antenna  and  the  first  mixer. 
In  inexpensive  receivers,  a  single  con- 
version is  used  and  image  response  is  of- 
ten sacrificed  on  the  altar  of  cost,  Some 
inexpensive  shortwave  receivers  also 
used  the  same  design  concept.  Needless 
to  say,  they  received  lots  of  signals,  hut 
half  of  them  were  images. 

Using  RF  amplifier  stages  between 
the  antenna  and  the  converter  is  effective 
in  suppressing  the  image.  Each  RF  stage 
increases  off-frequency  suppression  by 
6dB.  The  number  of  sections  in  the  tun- 
ing capacitor  indicates  how  many  RF 
stages  there  arc:  one  section  (the  small- 
est) for  the  oscillator;  one  section  for  the 
antenna:  and  one  for  each  of  the  RF 
stages.  A  three-section  capacitor  indi- 
cates one  RF  stage. 

An  image  response  down  30dB  from 
the  tuned  frequency  is  pretty  good,  but 
nothing  to  brag  about.  A  receiver  with  a 
single  RF  amplifier  can  provide  fair  im- 
age suppression  for  tuned  frequencies  up 
to  7MHz.  Above  40m.  the  performance 
falls  noticeably.  A  shortwave  receiver 
without  an  RF  amplifier  will  have  seri- 
ous image  responses  at  40m  and  can  be 
questionable  even  in  the  broadcast  band. 
If  only  reliable,  high-Q  RF  circuits  were 
available  ... 

The  response  of  one  single-tuned 
stage  falls  6dB  for  every  doubling  of  the 
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Fig.  /.  A  come  put  a  I  negative  resistance 
generator. 

bandwidth.  Therefore,  when  the  re- 
sponse is  down  30dBf  the  bandwidth  is 
32  (25)  limes  the  3dB  bandwidth.  To 
have  a  frequency  (the  image)  910kHz 
off- frequency  be  down  30dB  requires 
the  3dB  bandwidth  to  he  about  28. 5 kHz. 
A  tuned  circuit  with  a  Q  of  60  at  7MHz 
has  an  equivalent  parallel  resistance 
of  about  69k  and  a  bandwidth  of  about 
H7kH/+  A  bandwidth  of  28,5kHz 
requires  a  Q  of  about  246. 

The  bandwidth  of  a  parallel-tuned  cir- 
cuit is  related  to  the  circuit  Q  as  follows: 


BW3  =fy= 


I 


Q     2ttCRp 

where 
BW3  =  the  3dB  bandwidth  in  Hz 
f0  =  the  center  frequency  in  Hz 


R 


Q^-^CRp 


C  =  the  circuit's  resonating  capaci- 
tance in  pF 

R  -  the  cquivafenl  parallel  resistance 
in  £2 

When  the  luninji  capacitance  is  2()ph 
a  bandwidth  of  2K.5KH/  requires  a  paral- 
lel resistance  of  about  280ki2.  This  par- 
allcl  resistance  is  much  higher  than  thai 
of  any  practical  inductor  But.  adding  a 
negative  resistance  across  the  resonant 
circuil  increases  the  effective  resistance 
as  well  as  the  Q. 

A  negative  resistance  is  not  a  compo- 
nent you  can  buy  from  your  local  elec- 
tronics supplier,  hut  it  is  something  you 
can  generate  with  a  simple  circuil.  A 
conceptual  negative  resistance  generator 
is  shown  in  Fig.  1.  R  is  the  total  resis- 
tance appearing  at  the  input  of  the  am- 
plifier, the  effective  parallel  resistance 
of  the  source  and  the  input  resistance  of 
the  amplifier.  The  gain  of  the  amplifier 
is  A  and  the  output  is  in  phase  with  the 
input.  Rf  provides  feedback  from  the 
output  of  the  amplifier  back  to  R. 
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When  the  junction  of  R  and  Rf  is  re- 
moved from  the  amplifier  in  Fig.  1,  the 
open  circuit  voltage  of  the  source  E  ap- 
pears at  the  input  of  the  amplifier  and  its 
output  is  AE.  Since  the  same  current 
flows  in  R  and  Rf,  when  the  voltage 
across  R  is  E,  the  voltage  across  Rf  must 
be  AE-E  or  E(A-l).  When  the  value  of 
Rf  is  chosen  so  that  the  voltage  across  R 
is  E,  Rf/R  =  A-l.  When  the  voltage 
across  R  is  E  and  the  junction  of  the  re- 
sistors is  reconnected  to  the  input,  no 
current  flows  from  the  source  into  the 
resistors.  The  resistance  looking  into  the 
junction  of  the  resistors  is  infinite,  and 
the  conductance  looking  into  Rf  is  ex- 
actly equal  to  the  negative  conductance 
ofR. 


Rn  = 


(A-l) 


A  practical  noninvening  RF  amplifier 
is  shown  in  Fig-  2.  The  gain  of  the 
amplifier  is  determined  by  the 
transconductance  of  the  pair  of  transis- 
tors, Gfn,  Rs*  and  the  ratio  of  R^  to  Rs. 
The  gain  may  be  expressed  as: 


A  =  VGsf  t  — ^ 


VGsf  is  the  voltage  gain  of  the  source 
follower  The  gain  of  a  source  follower  is 
often  assumed  to  be  unity  when,  in  fact,  it 
is  always  somewhat  less  than  that. 

The  gain  of  a  source  follower  is: 

.        GmRs 


(GmRs+  I) 


The  gain  is  near  unity  only  when  the 
product  GmRs  is  much  greater  than  one. 
Gm  is  the  change  in  the  current  in  Rs  for 
a  change  in  gate  voltage.  The  current  in 
Rs  is  essentially  lc.  Since  Id  =  I)>  and  Ic 
=  Ibhfe*  Gm  can  be  expressed  as: 

Gm  =  gfshfe 

The  N-channei  JFET,  Q|,  is  a 
2N5457.  It  is  similar  to  the  MPF  ]U2.  but 
has  some  typical  values  given  in  the  data 
sheet  whereas  onlv  maximum  and  mini- 
mums  are  given  lor  the  MPFI02.  Typi- 
cal values  for  ihc  2N5457  are:  Ij  = 
0. 1mA  for  Vgs  =  2.5V:  l^  =  3.0mA  lor 
VgS  =  0V.  V0f(,  the  gale  to  source  volt- 
age that  reduces  lj  to  zero,  is  given  in 
the  data  sheet  as  0.5  V  minimum  to  6V 
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Fig.  2,  .4  practical  noninvening  amplifier. 

maximum.  V0jf  must  be  either  measured 
or  calculated  for  use  in  calculating  1^ 
and  gfs.  The  relationship  of  1^  to  I^, 
Vgs,  and  V0ff  is: 


This  may  be  rewritten  to  solve  for 
Vgs/Voff: 


8s  _ 


Voff 


=  1  - 


which  can  he  rewritten  to  *olve  for  V0ff 
or  vgs  *or  the  typical  values  of  VgS.  1^. 
Idss; 

Voir=V^U-^s)l=  3.06V 


Vgs  =  Voir  i [ 


(&>• 


_VfJ4 


Idss 
2.66V  (Tor  Id  =  0.05mA) 

The  forward  transconductance  of  QU 
gfs.  can  be  calculated  with  the  expression: 


£fs  = 


2Id 


<Vofr_Vgs) 

2.5  x  JO-*  (Id  =  0.05mA) 


The  ratio  of  collector  current  to  base 
current,  hfe,  of  Q2  (2N3906)  is  assumed 
to  be  200  (specified  as  UK)  minimum, 
300  maximum  at  Ic  =  lOmA}.  Since  IG  is 
very  much  greater  than  l<j*  the  current  in 
Rs  is  essentially  I€.  To  produce  Vgs  - 
2.66V  (Id  =  0.05mA.  ^  =  tOmA)?  Rs 
must  be  26612.  270i2.  the  nearest  stan- 
dard 5%  value,  is  used  for  Rs,  The  effec- 
tive transconductance  Gm  is: 

Gm  =  gfshfe  =  0.25  x  1(H  x  200  = 
0.05  mhos 


The  vollage  gain  of  a  source  follower 
is  calculated  with  equation  5  to  be  0.93: 

VG*f  =  (GtX+t)  =  °  93 

The  gain  of  the  amplifier  can  now  be 
calculated  with  the  equation 


A  =  VG 


tor  the  values  of  VGsf  and  Rs  estab- 
lished. Rearranging  the  equation  to  solve 
for  Rc  yields: 


The  negative  resistance  is  controlled 
by  A  and  Rf.  If  the  resistance  across  a 
tuned  circuit  is  69k  and  the  resistance 
needs  to  be  280k  for  the  desired  band- 
width, the  negative  resistance  needed 
can  be  determined  as  follows: 


1 

=     1     +  ! 

^desired 

Riank    "n 

I    _ 

280k 

I    .   I 
69k   Rn 

1  _   1 

1    _  1 

Rn  69k  280k  91k 


The  equation 


Rn=        R' 


n 


(A-l) 


shows  that  a  91  k  negative  resistance  can 
he  generated  with  Rf  of  91k  and  an  am- 
plifier gain  of  2.0,  or  when  Rf  is  150k  an 
amplifier  gain  of  2.6  is  required.  Given 
the  uncertainty  of  the  Q  of  the  tuned  cir- 
cuit.  i!  seems  prudent  to  make  the  gain 
variable  by  varying  Re.  Changing  R^ 
does  not  change  the  operating  point  of 
the  amplifier  as  long  as  Q23  does  not 
saturate.  That  is,  as  long  as  Vce  is 
greater  than  IV. 

The  DC  operating  point  of  the  ampli- 
fier is  determined  as  RsIc-  Since  Ic  is  in* 
dependent  of  collector  voltage  while 
Vce  is  greater  than  VCesat an^  Id  ls  inde- 
pendent of  Vjs  while  Vj5  is  above 
pinch-off,  the  operating  point  is  inde- 
pendent of  the  supply  voltage.  The  oper- 
ating point  is  determined  by  Rs  and  I^ 
The  high  negative  feedback  leads  to  a 


very  stable  amplifier.  If  lc  tried  to  rise, 
VgS  would  rise,  Id  would  decrease  and  lc 
would  decrease. 

The  amplifier  shown  in  Fig.  3  has  Re 
composed  of  300Q  fixed  and  5<  K)<>  vari- 
able. The  gain  varies  from  2.0  to  3*8. 
When  Rf  is  91k,  Rn  will  he  variable 
from  91k  to  33k,  While  the  negative  re- 
sistance can  be  controlled  wilh  either  A 
or  Rf,  it  is  preferable  to  have  the  gain 
low  because  a  lower  R^  results  in  greater 
bandwidth  of  the  amplifier  and  smaller 
DC  voltage  drop  across  Rc  which  will 
reduce  the  DC  power  supply  voltage 
requirements. 

The  power  supply  for  the  negative  re- 
sistance generator  is  not  critical;  ihe 
only  requirement  is  that  the  voltage  be 
high  enough  to  keep  the  2N3906  out  of 
saturation  when  Rc  is  maximum.  The 
DC  voltage*  collector  to  ground,  can  be 
as  high  as  14.4V  with  worst  case  compo- 
nent values,  which  translates  into  a  sup- 
ply voltage  of  about  15.2V.  The 
maximum  VDG  (drain  to  gate)  of  Ihe 
2N5457  is  given  as  25V.  Therefore,  the 
supply  voltage  can  be  anything  from 
15.2V  to  25V  The  current  drawn  is 
about  10mA  (I2mA  worst  case)  which 
can  probably  be  stolen  from  the 
receiver's  supply  without  ill  effects. 

The  negative  resistance  generator  can 
be  built  on  a  onc-inch-squarc  perfboard 
that  fits  nicely  on  the  RF  (antenna)  sec- 
tion of  the  tuning  capacitor  Band- 
switching  usually  entails  switching 
coils,  and  the  Qs  may  vary  from  band  to 
band  and  with  frequency  over  a  band. 
Therefore,  the  selectivity  control  Rc 
should  be  convenient  to  adjust  when 
tuning,  For  maximum  bandwidth,  ihe 
leads  from  Rc  should  run  directly  to  the 
circuit  board  and  not  be  dressed  inio  a 
harness  or  against  the  chassis. 

It  is  worth  noting  that  if  the  total  resis- 
tance across  the  tank  is  negative,  the 
circuit  will  have  infinite  Q  and  will 
oscillate.  Healhkit  employed  this 
technique  in  one  of  their  shortwave  re- 
ceivers years  ago.  They  used  it  in  the  IF 
to  act  as  a  combined  selectivity  control 
and  BFO,  Needless  to  say,  it  was  not  a 
very  satisfactory  arrangement. 

Variable  RF  selectivity  can  be  use- 
ful even  in  a  receiver  with  an  RF  stage. 
The  only  caution  is  to  use  the  high  selec- 
tivity in  the  antenna  section.  If  the  high- 
Q  tuned  circuit  is  the  plate  or  collec- 
tor load,  the  gain  of  the  RF  amplifier 
will  increase  as  the  Q  increases.  The 
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Fig.  3.  A  negative  resistance  can  increase 
RF  selectivity. 

i  ik :reased  gain  could  exceed  the  maximum 
stable  gain  of  the  RF  amplifier.  Thi>  cau- 
tion is  appropriate  for  both  transistor-  and 
tube-type  amplifier  When  the  RF  sole. 
tivity  is  used  in  the  antenna  section  before 
the  signal  experiences  any  amplification, 
strong  off-frequency  signals  can  be  sup- 
pressed before  they  can  drive  a  stage  into 
its  nonlinear  regions  and  generate 
crossmodulation  or  intermodulation  prod- 
ucts. Fig.  4  shows  the  simplified  antenna 
section  of  a  receiver.  The  "negative  resis- 
tance" block  is  the  circuit  shown  in  Fig,  3. 
The  negative  resistance  generator  can 
bring  the  old  single  conversion  receivers 
back  to  service  for  just  a  few  dollars  and 
a  couple  of  hours  with  a  soldering  iron. 
Yard  sales  often  have  old  shortwave  ra- 
dios thai  can  yield  the  basic  stuff  for 
turning  a  sow's  ear  into  a  silk  purse.  If 
push  comes  to  shove,  you  could  use  an 
old  shortwave  receiver  that  otherwise 
might  not  be  worth  reviving  because  it 
doesn't  have  tubes  in  the  sockets  (tubes 
are  expensive  these  days,  if  you  can  find 
them).  If  it  has  the  RF  section  reasonably 
intact,  coils,  band-switching,  and  tuning 
capacitor,  it  can  be  used  to  build  an 
offboard  preselector  True,  the  tracking 
of  the  preselector  and  receiver  is  a  prob- 
lem, but  the  improvement  in  interference 
rejection  can  be  worthwhile — especially 
in  the  40m  band,  where  the  high-powered 
broadcast  signals  raise  Cain. 
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Fig.  4.  Partial  schematic  of  rhe  antenna 
section  of  a  simple  receiver, 
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73  Review 


Number  24  on  your  Feedback  card 


The  Agrelo  Engineering  DFjr 
Doppler  Direction  Finder 


A  fast  track  into  T-himting! 


Joe  Moeil  P.E,  KGOV 
P.O.  Box  2508 
Fullerton  CA  92837 
[Homingin@aol.com] 


Doppler  radin  direction  finding 
(RDF)  installations  are  easily  iden- 
tified by  their  array  of  three  to  eight  ver- 
tical whip  antennas.  A  switching  circuit 
connects  the  whips  u>  your  receiver  one 
at  a  time  in  rapid  sequence  to  simulate  a 
single  whip  moving  in  a  circular  pattern. 
Due  to  a  property  of  physics  called  the 
Doppler  Effect,  this  apparent  antenna 
motion  applies  periodic  frequency 
modulation  in  incoming  signals.  The 
display  unit  delects  the  phase  of  this  FM 
with  respect  to  the  antenna  switching  se- 
quence. This  tells  the  direction  of  the 
signal  relative  to  your  vehicle  heading. 

If  your  RDF  need  involves  the  DX 
bands  (below  50MHz),  very  weak  sig- 
nals or  signals  with  no  carrier  such  as 
single-sideband  voice,  forget  about  us- 
ing a  Doppler,  It  is  also  not  the  best 
choice  if  you  will  be  doing  your  tracking 
on  fool,  if  you  want  to  do  RDF  remotely 
from  a  mountaintop  radio  site,  or  if  the 
target  signal  is  horizontally  polarized. 
But  if  you  want  to  go  mobile  to  find  a 
strong  VHF-FM  or  UHF-FM  hidden 
transmitter,  spurious  signal  or  jamming 
station,  a  Doppler  may  be  just  the  right 
tool  for  you. 

Because  the  simulated  rotation  rale  is 
about  30,000  rpm,  Dopplers  can  capture 
bearings  on  signals  lasting  only  a  frac- 
tion of  a  second.  They  attach  to  ordinary 
mobile  or  hand-held  FM  transceivers 
and  require  no  rotating  parts  or  holes  to 
be  drilled.  Thai  means  you  can  join  the 
hunt  in  minutes,  even  in  a  rental  car. 
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Until  recently,  you  had  the  choice  of 
spending  at  least  $600  for  a  commercial 
w  i  red/tested  Doppler  set  or  building 
your  Doppler  at  home  for  about  $150 
plus  hours  of  parts  gathering  and  con- 
struction. Now  there  is  an  attractive  third 
option,  the  DFjr  by  Agrelo  Engineering. 
It  is  not  a  kit,  but  a  complete  plug-and- 
play  RDF  add-on  for  120  to  550MHz, 
made  in  the  USA  and  selling  for  about 
$350.  Your  only  assembly  tasks  arc 
mounting  whips  and  magnets  onto  the 
antenna  unit  frame  and  installing  the 
system  on  your  vehicle. 

Honey,  I  shrank  the  Doppler! 

The  DFjr  display  box  (Photo  A)  mea- 
sures only  2-3/4  x  4-1/2  x  7/8  inches.  It's 
so  small  that  I  misplaced  it  a  couple  of 
times  before  1  got  it  installed  in  the  van. 
There  are  no  protruding  switches  or 
knobs,  so  it  fits  nicely  in  a  shirt  pocket. 
You  might  think  that  it  could  be 
mounted  anywhere  in  a  vehicle,  but 
there  are  practical  limitations.  You  can't 
just  place  it  atop  the  dashboard,  because 
all  connectors  are  on  the  bottom  edge. 
You  need  to  find  a  shaded  spot  that  is 
easv  to  view  bv  driver  and  assistants. 
Provide  a  solid  hacking  so  you  can  de- 
press the  three  buttons  firmly.  For  me. 
the  best  solution  was  making  a  pair  of 
aluminum  strip  brackets  to  span  between 
the  heater  duct  and  the  instrument  clus- 
ter. Velcro®  strips  hold  the  DFjr  to  the 
brackets. 

Any  function  operation  requires  press- 
ing  sequences  of  one  or  more  of  the  three 
membrane  buttons  on  the  panel.  The 
manufacturer  says  that  these  switches  re- 
quire only  100  grams  of  force,  equal  to  the 
weight  of  three  parakeets.   But  in  my 


Photo  A*  The  DFjr  display  box  is  about  the 
size  of  a  cigarette  pack,  Here  it  is  next  to  one 
whip  of  the  original  version  antenna  set,  All 
photos  by  author 

tests,  the  center  button  required  500 
grams  and  the  two  edge  buttons  needed 
almost  a  kilogram  to  actuate.  Some  users 
report  that  they  miss  the  positive  tactile 
feel  of  ordinary  push-buttons.  I  agree, 
and  I  would  also  prefer  a  digital  readout 
or  auditory  feedback  to  indicate  what 
modes  have  been  selected. 

The  display  box  has  no  room  for  a 
speaker.  Most  users  plug  the  DFjr  into 
the  receiver's  external  speaker  jack  and 
plug  an  external  speaker  into  a  jack  on 
the  DFjr.  The  alternative  is  rewiring 
your  radio's  external  audio  output  jack 
so  it  doesn't  cut  off  the  radio's  speaker 
Agrelo  provides  the  audio  cable  from  ra- 
dio to  DFjr,  but  not  an  external  speaker 
or  its  cable.  Audio  plugs  and  jacks  are 
1/8-inch  connectors,  not  the  more 
widely  used  1/4-inch  types.  There  is  no 
power  on/off  switch-  I  got  tired  of  pull- 
ing out  the  12VDC  connector  sand- 
wiched between  two  audio  cables,  so  I 
bought  an  in-line  switch  from  a  hard- 
ware store  and  installed  it  in  the  cable. 

The  DFjr  has  a  circular  directional 
display  of  16  tight-emitting  diodes 
(LEDs).  There  is  an  LED  in  the  center  of 


the  circle,  making  it  easier  to  interpret 
the  readings  in  a  dark  car  at  night.  Red 
HI  and  LOW  LEDs  help  you  set  the 
audio  level  from  your  receiver  The  LED 
indicating  low  level  must  be  off  for  the 
unit  to  process  bearings.  Occasional 
flashing  of  the  HI  level  LED  is  OK  but 
too  much  audio  will  make  it  come 
on  continuously  and  performance  may 
suffer.  When  Doppler  tone  falls  below 
threshold  level,  the  display  automati- 
cally holds  the  last  bearing. 

As  with  other  Dopplers,  you  should 
recalibrate  the  display  each  time  you 
change  receivers,  vehicles,  or  ham 
bands.  There  is  no  rotary  calibration 
control;  you  pres^  all  three  buttons  si- 
multaneously when  the  target  signal  is 
known  to  be  dead  ahead.  A  parenthetical 
note  to  readers  who  wonder  why  not 
calibrate  by  having  someone  stand  di- 
rectly in  front  of  the  car  with  a  keyed 
hand-held:  You  probably  will  not  gel  a 
highly  accurate  calibration  on  any  VHF 
Doppler  sel  that  way,  due  to  near- field 
multipath  and  a  non-planar  wavefroni.  It 
is  much  better  to  be  driving  toward  a 
known-location  signal  such  as  a  repeater 
or  NO  A  A  weather  station.  Better  yet, 
have  a  fellow  ham  transmit  while  driv- 
ing several  car  lengths  ahead  of  you  as 
you  move  along  with  your  Doppler 
setup. 

An  evolving  antenna 

To  go  with  its  novel  display  unit,  the 
DFjr  includes  a  complete  easy-to-install 
mobile  antenna  system.  Its  aluminum 
crossarm  frame  has  twelve  holes  so  that 
whips  can  be  quickly  and  accurately  po- 
sitioned for  the  2m,  125cm  and  70cm 
bands.  The  switcher  consists  of  four 
monolithic  RF  preamplifiers  and  switch- 
ing transistors  in  a  weatherproof  enclo- 
sure at  the  center  of  the  array  (Photo  B). 

The  original  antenna  set,  partially 
shown  in  Photo  A,  had  one  large  magnet 
directly  under  the  switcher  box.  Early 
users  quickly  discovered  that  this  design 
was  unacceptable.  The  lack  of  a  counter- 
poise for  each  whip  severely  degraded 
RDF  performance.  When  four  magnets 
on  "pigtails"  were  added  to  RF-couplc 
the  coax  shields  to  the  car  roof  at  the 
base  of  each  whip  (antenna  Version  2)f 
performance  improved  markedly. 

Agrelo's  staff  redesigned  the  array  to 
have  four  fixed  magnets,  one  under  each 
whip  (Photo  C).  Many  of  these  Version 
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Photo  B.  The  amenna  switch  enclosure  mea* 
sures  2-1/2  x  2-1/4  x  1-3/8  inches,  A  water- 
proof cover  and  gasket  (remolded  for  the 
photo)  keep  ram  and  dust  out. 

3  sets  worked  well,  but  some  developed 
shorts  at  the  whip  bases.  In  my  case, 
shrink-sleevc  tubing  covering  the  crimp 
portion  of  a  solder  lug  cold-flowed  to 
create  a  tow-resistance  condition  that 
made  the  display  "wander"  randomly. 
The  problem  was  not  detectable  with  an 
ohmmeter,  but  I  could  observe  differ- 
ences in  pulse  waveforms  on  the  whips 
with  an  oscilloscope.  That  antenna  ver- 
sion has  chrome-plated  hex  upper  nuls 
and  black  whip-holding  caps  with  hex- 
head  setserews.  If  you  have  one,  I  rec- 
ommend thai  you  add  tape  or  other 
insulation  at  the  crimp  ends  of  the  tugs 
at  the  whip  bases  to  avoid  shorts. 

Shorting  problems  have  been  solved 
in  the  latest  antenna  set  (Version  4)  be- 
ing shipped  to  new  buyers  (Photo  D),  II 
has  a  plastic  coax  termination  at  each 
whip  and  conical  upper  nuts  with  slot- 
head  setserews.  An  instruction  sheet 
with  eight  color  photos  shows  you  how 
to  put  it  together  The  four  mag-mounts 
are  high  quality  with  rubber  padding  to 


Photo  C.  The  four-magnet  antenna  assembly 

quickly  mounts  on  almost  any  vehicle.  This 
is  the  third  version. 


RATION 


THERMOELECTRIC  COOLER 

PELTIER  JUNCTIONS 


Current  applied  to  the  device  will  produce 
heat  on  one  side  and  cold  on  the  other  side  up 
to  68  C  difference  between  ihe  Iwo  sides 
Modules  can  be  mounted  in  parallel  to  increase 
the  heat  transfer  effect  or  can  be  stacked  to 
achieve  high  differential  temperatures.  127  ther- 
mocoupfes  per  device.  Operates  on  3-12  Vdc. 
Requires  a  heats  ink  to  prevent  overheating, 

LIB*  (30  mm)  square  X  0,1 5fc  (3.8  mm)  thick. 


s17 


00 

each 


CAT#  PJT-1 

5  for  S75.00 


1,57"  (40  mm)  square  X  0.15"  (3.8  mm)  thick, 

eOftOO     CAT#  PJT_2 

*fcOii£n      5  for  $110.00 

Quantity  Pricing  Available! 

5  amp  Solid  State  fl^7 

C.P.  CLARE  /  Theta  J  #  JTA2405-3 

Compact,  TTL  compatible,  opttcal- 

ly  isolated  solid  state  relay  for 

loads  up  1o  5  amps  ®  240  vac. 

0.B"  x  0.82"  x  0.56"  high  epoxy  block 

with  a  1 .4"  long  metal  mounting  flange,    1.19" 

mounting  centers.  0  062"  die  x  0.175"  hkjn 

pins  Pins  can  be  pc  mounted  wrapped  and 

soldered  UL  and  CSA  listed.  Input:  4  -  8  Vdc 

Load.  5  amps  H  240  Vac 

CAT#  SSRLY-2405 


$6 


60 

each 


10  for  $55.00 


470  UF,  450  VOLT 
SNAP-IN  CAPACITOR 


Nichicon  LGQ2W471MHSC 

1 .375"  diameter  x  T  high.  0.4"  lead 

spacing.  CAJ#  EC_4745 


$4 


50 

each 


1 0  for  $40.00 


ORDER  TOLL  FREE 


1-800-826-5432 

CHARGE  ORDERS  to  Visa,  Mastercard, 
American  Express  or  Discover 


TERMS:  NO  MINIMUM  ORDER.  Shipping  and  handlmg  lor  the 
48  continental  LLS.A  $5.00  per  orctei    AN  athers  including  AK. 
HI,  PR  or  Canada  must  pay  full  shipping    Ail  cudprs  delivered 
in  CALIFORNIA  must  include  local  star*  sales  la*.  Quantities 

Limited,   MO  COO.  Prices  Subject 
CALL,  WRITE  to  change  without  notice 

FAX  or  E-MAIL 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

Van  Nuys,  CA  91408 


for  our  FREE 

96  Page 
CATALOG 

Outs  We  the  U.S.A. 
send  $3^00  postage- 


_  l   FAX  (818)781-2653 

e-mail    allcorp@allcorp.com 
internet  -  http://www,allcorpxom/ 
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protect  your  vehicle's  finish.  Unless  you 
have  a  nonmclallic  or  deeply  corrugated 
rooftop,  installation  w  ill  be  a  snap.  (Four 
snaps,  actually.) 

The  Version  4  antenna  sec  has  a  12- 
foot  data  (RJ-25C)  and  RF  (RG-58) 
cable,  enough  for  sedans  and  trucks.  I 
prefer  to  mounl  the  antenna  set  at  Lhe 
rear  of  mv  mini  van's  roof;  the  cables  are 
about  three  feet  too  short  for  that.  Exten- 
sion cables  are  available  from  Agrelo 
Electronics,  or  you  can  make  your  own. 

While  any  Doppler  RDF  set  can  be 
modified  for  computer  interface  by 
adding  a  serial  communications  board, 
ihe  DFjr  is  computer-ready  right  out  of 
the  box,  lis  RS-232  serial  port  feeds 
relative  bearing  information  at  one  of 
five  selectable  baud  rates.  You  can  pro- 
gram it  so  bearings  come  out  of  this  port 
only  when  their  quality  is  above  a  de- 
sired threshold.  With  Agrelo's  optional 
multi-pori  adapter  (MPA)  accessory,  a 
laptop  computer,  packet  terminal  node 
controller  (TNC)  and  separate  VHF-FM 
transceiver,  you  can  transmit  your  posi- 
tion and  RDF  hearings  via  Automatic 
Packet  Reporting  System  (APRS).  You 
can  also  display  the  bearings  of  other 
similarly-equipped  T-hunters  in  the 
APRS  network  on  your  laptop. 

The  MPA  combines  RDF  and  global 
positioning  system  (GPS)  data  onto  one 
computer  port.  The  rate  at  which  your 
position  and  RDF  bearings  are  transmit- 
ted on  packet  can  be  selected  from  five- 
second  to  16-minute  intervals,  or  entered 
manually  by  pushing  two  buttons  on  the 
DFjn  While  your  setup  transmits  pack- 
ets,  Ihc  DFjr  automatically  halts  RDF 
processing,  avoiding  bearing  errors  due 
to  QRM  from  your  packet  transmitter. 

How  smart  is  it? 

Besides  the  DFjr's  miniaturization 
and  plug-and-play  attributes,  Agrelo 
Engineering  touts  its  "smart"  process- 
ing. The  manual  states,  "Although  no 
unit  can  eliminate  multipath  and  signal 
dropout,  the  DFjr  simply  ignores  the  ef- 
fects/* In  point  of  fact,  no  VHF  RDF  set, 
Doppler  or  not,  can  ignore  multipath. 

Let's  say  you  are  parked  along  a  road 
through  a  canyon  and  the  target  station 
is  over  a  hill  to  your  left.  Direct  signal 
is  greatly  attenuated  by  knife-edging 
over  a  ridge.  At  the  same  lime,  this  sig- 
nal is  being  reflected  toward  you  from 
a  hilltop  in  another  direction.  This 
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condition — signals  from  the  same  source 
arriving  via  more  than  one  route — is  the 
definition  of  multipath. 

If  the  reflected  signal  is  stronger  than 
the  direct  signal,  your  Doppler  will  ei- 
ther indicate  that  the  signal  is  coming 
from  the  hilltop  (an  erroneous  bearing) 
or  it  will  show  a  "wild"  bearing  between 
the  two  signal  sources.  If  you  and  your 
Doppler  begin  moving  under  these  con- 
ditions, the  relative  strengths  and  phases 
of  the  direct  and  reflected  signal  compo- 
nents will  change  continuously  at  your 
antenna,  making  a  traditional  Doppler 
display  flicker,  jump  and  "dash  around 
the  ring/* 

By  narrowing  the  bandwidth  of  the  tone 
filter  in  a  traditional  Doppler  processor, 
jumps  and  flickers  are  reduced  substan- 
tially, but  there  are  practical  limits  to  this 
technique.  Doppler  users  "eyeball  aver- 
age" the  dancing  display  to  deduce  their 
best  estimate  of  the  true  direction  of  the 
signal  source.  That  works  for  experienced 
T-hunters  in  most  situations,  but  if  there  is 
insufficient  direct  signal  relative  to  one  or 
more  very  strong  reflections,  no  amount  of 
"brain  processing"  will  turn  bad  bearings 
into  good  ones. 

The  DFjr  has  two  operating  modes.  In 
the  Raw  Mode,  bearings  are  displayed  in 
real  time  with  moderate  tone  filtering, 
just  as  in  traditional  Dopplers*  In  the  Sta- 
tistical Mode,  the  DFjr  accumulates 
samples  for  approximately  two  sec- 
onds, digitally  processes  them  with  a 
proprietary  algorithm  and  then  displays 
the  resulting  estimated  bearing. 

The  garbage-in/garbage-out  principle 
applies  to  the  Statistical  Mode.  If  your 
vehicle  and  the  target  emitter  are  station- 
ary, and  if  there  are  no  moving  reflecting 
objects  in  the  signal  path,  all  sample  data 
points  will  be  alike  and  there  will  be  no 
difference  between  Raw  Mode  and  Sta- 
tistical Mode  indications.  If  you  are 
moving  in  a  straight  line  and  enough 
good  data  can  be  captured  in  the  sam- 
pling period,  a  good  processed  bearing 
will  result.  But  when  you  are  in  an  area 
where  most  or  all  of  the  incoming  signal 
is  reflected,  no  amount  of  statistical  analy- 
sis will  turn  two  seconds'  worth  of  bad  data 
points  into  a  good  bearing.  Furthermore,  if 
your  vehicle  turns  sharply  or  if  there  is 
more  than  one  signal  received  in  the 
sample  period,  the  calculated  bearing  for 
that  period  is  meaningless. 

I  have  used  the  DFjr  for  several 
months,  taking  lots  of  test  bearings  on 


stations  in  known  locations  and  going 
on  competitive  T-hunts  hidden  by  very 
clever  hams.  I  frequently  change  from 
Raw  to  Statistical  mode  and  back  again, 
just  to  get  a  TceF  for  the  RF  environ- 
ment where  I  am  at  the  moment.  In  the 
Statistical  Mode,  a  new  bearing  appears 
about  every  two  seconds,  sometimes  180 
degrees  from  the  last.  It  makes  me  won- 
der, "Did  1  pass  the  hidden  T  or  am  I 
being  deceived  by  multipath?" 

Whh  lots  of  tall  buildings,  canyon 
freeways  and  mountain  peaks  within  our 
southern  California  T-hunt  boundaries, 
severe  multipath  is  a  way  of  life.  Some 
T-hunters  claim  there  is  no  place  in  the 
US  where  it  is  worse.  It  takes  time  to 
learn  to  use  any  Doppler  in  this  environ- 
ment. If  you  are  like  mc,  you  won't  win 
your  first  strong-signal  T-hunt  with  your 
DFjr,  but  you  will  eventually  find  the 
transmitter  or  at  least  get  as  close  as  you 
can  by  road.  Your  skill  will  improve  as 
you  gain  experience,  just  as  it  does  with 
any  other  RDF  method. 

Is  it  accurate? 

When  describing  measurements,  it  is 
common  for  the  terms  "accuracy"  and 
"resolution"  to  be  confused.  DFjrs  ad- 
vertising is  a  case  in  point.  The  Agrelo 
Web  site  states  that  the  DFjr  has 
±1.40625-degree  accuracy  in  the  Statis- 
tical Mode.  Don't  take  this  to  mean  that 
your  bearings  will  always  be  within  a 
couple  of  degrees.  That  number  is  not 
the  RDF  accuracy,  it  is  the  resolution  of 
the  digital  output  from  the  RS-232  data 
port. 

In  the  data  output,  the  360-dcgree  azi- 
muth range  is  described  by  256  bits, 
each  bit  representing  about  1 .4  degrees. 
But  even  if  you  could  perfectly  calibrate 
a  Doppler  and  even  if  there  were  no  such 
thing  as  multipath,  ±1.4-dcgree  bearing 
accuracy  over  the  360-degrce  range  is 
not  a  reasonable  expectation,  due  to  fac- 
tors such  as  mutual  coupling  among 
whips  in  the  antenna  system.  Tests  by  a 
maker  of  Doppler  sets  for  the  military 
have  shown  that  sophisticated  4-whip 
Dopplers  are  capable  of  only  about  ±5- 
degrec  accuracy  under  ideal  conditions, 
no  matter  bow  good  their  resolution. 

Steve  Hall  KK4PM  performed  accu- 
racy tests  of  his  DFjr  on  known-location 
repeaters  last  summer  and  reported  his 
results  to  the  APRS  Internet  mailing  list. 
His    computer   program    automatically 


compared  his  field  bearings  From  the 
DFjr  daia  port  to  GPS-compuled  head- 
ings from  his  field  locations  to  the 
repeaters.  Sure  enough,  Steve  found 
that  computed  accuracy  was  about  ±5 
degrees  when  he  was  driving  in  the 
clear  and  worse  in  areas  of  high  signal 
reflections. 

If  your  DFjr  is  not  connected  to  a 
computer,  your  bearing  indicator  is  the 
16-LED  Doppler  readout,  which  pro- 
vides only  ±11.25-degree  resolution. 
While  not  good  enough  for  precision  tri- 
angulation,  it's  fine  for  homing  in  on  a 
hidden  transmitter  in  a  mobile  T-hunt. 
Just  let  the  display  lead  you  down  the 
roads. 

Sure  would  be  great  if  — 

Agrelo  Engineering  is  the  first  com- 
pany to  bring  a  microprocessor-en- 
hanced Doppler  set  to  the  amateur  radio 
market.  Digital  Doppler  technology  has 
plenty  of  room  for  innovation  and  there 
are  many  features  that  could  be  added. 
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Since  there  is  already  a  microprocessor  " 
in  the  unit,  I  wish  it  had  a  "smarter*'  user 
interface.  How  about  including  memory 
to  store  multiple  calibration  factors  for 
various  bands  and  receivers? 

It  would  be  useful  to  have  the  ability 
to  select  the  sample  period  time  over  a 
0.25-  to  five-second  range,  to  adapt  to  a 
variety  of  multipath  conditions  and 
transmission  lengths.  Maybe  the  LED  in 
the  center  of  the  display  could  be  made 
to  flash  at  a  rate  corresponding  to  the 
amount  of  multipath,  as  evidenced  by 
variation  in  data  points  during  the 
sample  period,  Rapid  flashing  would  in- 
dicate high  multipath,  whereas  consis- 
tent data  would  result  in  a  steady  glow. 

The  DFjr  is  not  sold  in  ham  stores.  It 
is  available  only  from  Agrelo  Engineer- 
ing, P.O.  Box  231,  Pattersonville  NY 
12137;  phone  (518)  864-755  L  A  new 
detailed  operator's  manual  has  just  been 
issued  to  replace  the  rather  sketchy  one 
originally  supplied,  For  more  informa- 
tion, contact  the  company  or  visit  its  | 


Photo  D.  The  latest  antenna  set  (fourth  ver- 
sion) has  a  molded  coax  termination  block  to 

prevent  shorts  at  the  whip  bases. 

Web  site.  Since  that  site  is  presently  in  the 
process  of  changing  servers,  I  suggest  you 
use  the  link  from  the  Homing  In  site  [hup: 
//members.aolxom/homingin/]. 


jmmrmn 


310  Garfield  St  Suite  4 

.  PO  Box  2748 

ElECTRONJCS  (Eugene,  Oregon  97402 

http://www.jnotron.corn 


TxID-l 


TM 


Transmitter  FiiNqERPmivriNq  SysTEM 

TxID™  Software  and  IBM/Compatible  circuit  card. 

Now  Skippirvq  VERsioiM  2  SoItware 

WJTh  AUTOMATJC  MATCh  ANcI  COMpARE! 

TxID    TxPorter 

Externa!  AckpTER  foR  Mobile  Operation. 
Connects  t^e  TxID  to  your  Uvprop  Computer! 

PxID^X  I  hqERPnhihq  Svsffm  whh  SoFiware     $699*00  Plus 

TxPorter"  Mobih  opfjmhon  acUpwr      $249.00  s/h 

Call  for  mora  information. 

Info:  (541)  687-2118  Fax:  (541)  687-2492 


MultiMode 


®  BayPac 


■ 
#:>&:7.:.j£ar' 


SITOR  A/B 

ARQ/FEC 

BAUDOT 

PACKET 

NAVTEX 

FAX  480 

AMTOR 

WEFAX 

SYNOP 

ASCII 

RTTY 

SSTV 

CW 

More... 


BP-2  Packet  Only    $49.95 
BP-2M  MultiMode  $69.95 

+  $5  Shipping  &  Handling 

The  beM  tittle  packet  modem  just  got  better!  Building  on  the  tradition  of  the  BP-I 
Packet  Modem,  we  are  very  proud  to  announce  the  BP-2  and  BP-2M.  The  BP-2  i^ 
a  new  and  improved  venuonof  our  famous  BP- 1 ,  while  the  BP-2M  expands  your 
horizons  even  further  with  MultiMode  operation!  So,  whether  you  have  been 
wailing  to  automate  your  CW.  checkout  AMTOR  or just  copy  Weather  Fax  -  Nuw 
is  the  lime  for  you  to  jump  in  and  join  in  a]]  the  fun! 


JjflErTrnn/cs 


WCOfcF'CflAtFO 


CaH  Today!  1-800-8BAYPAC 

800-«22-9T22  (541  >474-67tfl  Fax  474^ft7f>3 


World  Wide  Web:  http://wwwb(|£ertmnic5,coiii  | 


Trgertronics,  Inc.  400  Daily  Ln.  RO.  Box  5210  Grants  Pass,  OR  97527 


=LJ 


CIRCLE  269  ON  READER  SERVICE  CARD 


73  Amateur  Radio  Today  •  August  T997   27 


73  Review 
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Sony's  ICF-SW1 00S 

A  micro-sized  shortwave  communications  receiver 

with  full-sized  features , 


David  Pelaez  AH2AR/5 
7309  Centenary  Drive 
Rowlett  TX  75088 


What  weighs  seven  ounces,  is  only 
a  little  bigger  than  a  pack  of  play- 
ing cards,  and  can  take  you  to  distant 
lands  without  Lhc  need  for  you  to  leave 
your  easy  chair?  No,  it  isn't  a  portable 
transporter  beam.  It's  the  ICF-SW100S 
pocket  shortwave  receiver,  available 
at  your  local  consumer  electronics  or 
amateur  radio  store  for  only  $349 ! 

Finding  a  pocket-sized,  high-quality, 
dual-conversion  communications  receiver 
may  at  first  sound  like  science  fiction,  es- 
pecially one  thai  contains  a  digital  readout, 
memory  "channel"  capabilities,  and  the 
ability  Lo  demodulate  upper  and  lower 


option  of  collapsing  the  built-in  receiver 
antenna  and  placing  the  active  antenna 
module  on  a  windowsill. 

The  on~board  amplifier  exhibits  about 
lOdB  gain  (measured  at  10MHz)  and 
climbs  to  nearlv  1 5dB  at  25MHz.  Also,  a 
switch  is  used  on  the  module  to  broaden 
or  narrow  the  amplifier  bandwidth  tor 
four  selectable  band  segments.  Weak, 
barely  audible  CW  signals  on  the  ama- 
teur bands  were  quite  copy  able  when  the 
active  antenna  was  utilized,  Surpris- 
ingly, it  is  unnecessary  in  most  cases  to 
employ  the  preamplified  antenna  mod- 
ule, as  the  sensitivity  of  this  tiny  receiver 


a 


The  synchronous  detection  in  this  receiver  works  superbly  on 
flutteringifading  shortwave  AM  broadcast  bands. 


** 


sideband  shortwave  radio  signals.  The  re- 
ceiver also  incorporates  a  circuit  capable 
of  AM  synchronous  detection — more 
about  thai  later. 

Lets  take  a  closer  look  at  this  minus- 
cule receiver.  Measuring  4-3/8  inches  by 
15/16  inch  by  2-7/8  inches,  this  receiver 
is  about  as  small  as  they  come.  It's  pow- 
ered by  two  A  A  batteries:  you  can  expect 
to  get  about  24  hours  continuous  use 
from  alkali nes,  and  about  60  hours  use 
from  lithium  batteries, 

Also  supplied  with  the  receiver  is  a 
hefty  (overkill,  here)  AC  power  adapter, 
a  pair  of  headphones,  and  as  an  added 
bonus  a  preamplified  active  antenna 
module  with  a  convenient  but  It -in  trans- 
mission line  reel,  which  allows  for  the 
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is  impressive.  Measured  sensitivity  for 
this  receiver  is  0.25  microvolts  for  lOdB 
S  +  N/N  (measured  on  10MHz). 

Another  bonus  is  selectivity.  Listening 
to  the  crowded  80tn  and  20m  amateur 
bands  on  a  Thanksgiving  morning  was 
a  good  test  for  the  receivers  ability  to 
separate  crowded  amateur  radio  signals. 
This  is  where  this  little  receiver  excelled. 
The  sensitivity  and  selectivity  also  real- 
ly help  when  DXing  AM  broadcast  radio 
signals.  In  spite  of  the  receiver's  obvi- 
ously small  built-in  loopstick  antenna, 
it  has  proven  to  be  an  equally  good 
broadcast-band  DX  receiver. 

How  does  it  sound?  The  liny  1-5/8-inch, 
eight-ohm  speaker  has  plenty  of  volume 
and  a  very  crisp  communications-quality 


/ 


Photo  A.  Chse-ttp  front   view  of  the 
ICF-SW10GS, 


sound  that  favors  the  high  end.  The  ah- 

mm 

sencc  of  bass  makes  music  sound  a  little 
tinny:  however,  the  sound  quality  while 

listening  to  FM  stereo  broadcast  signals 
using  a  set  of  good  headphones  is  unusu- 
ally good.  A  tone  switch  on  the  side  of 
the  receiver  alters  the  audio  frequency 
response  and  optimizes  the  built-in 
speaker  for  "voice"  or  music. 

Tuning 

The  tuning  range  is  1 50kHz  to  30MHz 
and  includes  76  to  108MHz  FM.  Audio 
stability  while  listening  to  SSB  amateur 
radio  signals  and  CW  signals  is  excel- 
lent. Moving  the  receiver  around  or 
bumping  it  causes  only  a  slight  change 
in  lone  while  listening  to  SSB  or  CW 
signals.  The  "hump"  test  on  some  other 
receivers  sometimes  causes  unaccept- 
able change  in  frequency.  The  slight 
change  noted  on  this  receiver  is  not  ob- 
jectionable nor  docs  it  interfere  with 
intelligibility. 

Because  the  receiver  is  really  loo 
small  to  utilize  a  vernier  knob,  tuning  is 
accomplished  by  four  buttons  that  allow 
for  "coarse"  and  "Tine"  tuning  up  and 
down  frequency  or  direct  keypad  entry. 
While  in  upper  or  lower  sideband,  the 
"coarse"  tuning  buttons  allow  the  lis- 
tener to  step  through  the  frequency  at 
IkH/  increments.  By  keeping  the  button 
down  (in  upper  or  lower  sideband 
mode),  a  scan  function  takes  over,  mov- 
ing at  a  rate  of  about  100kHz  in  15  sec- 
onds.  The  fine- tuning  buttons  move  the 


received  frequency  at  100Hz  steps  while  in 
sideband  mode  for  each  press  of  the  but- 
ton. The  "coarse"  tuning  automatically 
changes  step  rates  while  in  the  "AM" 
mode.  It  will  step  at  a  rate  of  IQOkHz  in 
three  seconds,  or  5kHz  increments  for 
every  single  push  of  the  button. 

Explaining  the  tuning  rates  in  writing 
makes  it  far  more  complicated  than  it  re- 
ally is,  as  it  only  takes  a  few  minutes  to 
get  used  to  the  button  tuning  rates.  Di- 
rect keyboard  entry  is  the  way  to  get  to  a 
particular  frequency  quickly,  and  a  total 


received  signal,  fading  occurs,  and  it  is 
usually  most  dramatic  on  the  shortwave 
frequencies,  due  to  propagation  changes, 
The  synchronous  detection  injects  a 
pure  carrier  frequency  with  the  signal's 
original  carrier.  This  artificial  carrier  is 
mixed  with  the  received  signal  to  com- 
pensate for  the  lost  or  greatly  attenuated 
carrier  component.  Does  this  system 
work?  I  was  naturally  skeptical  of  this 
analog  signal  processing  technique,  and 
was  really  surprised  to  discover  that  the 
synchronous  detection  in  this  receiver 


Weak,  barely  audible  CW  signals  on  the  amateur  bands  were 
quite  copyable  when  the  active  antenna  was  utilized" 


of  50  available  memory  channels  will 
store  your  favorite  frequencies  for  quick 
access.  In  the  AM  mode,  the  casy-lo- 
read  liquid  crystal  display  resolves  the 
received  frequency  down  to  1kHz,  Al- 
though "tenths  of  a  kHz"  (100Hz)  is  not 
displayed,  in  SSB  il  lakes  ten  clicks  of 
the  Fine-tuning  button  to  move  up  or 
down  frequency  a  single  kHz.  By  keep- 
ing track  of  the  number  of  times  you 
have  pressed  the  fine-tuning  button,  you 
can  resolve  the  received  frequency  down 
to  100Hz,  e.g.,  14,103.1kHz. 

In  addition  to  frequency  storage,  a  la- 
bel edit  function  is  convenient  to  label 
the  stored  frequencies'  contents — such 
as  "WWV"  on  10.000MHz,  shortwave 
broadcast  call  letters,  or  country  desig- 
nations. Optically,  the  LCD  readout  ex- 
hibits excellent  off-axis  performance, 
Alphanumerics  stay  sharp  and  distinct 
on  the  screen  when  it's  viewed  from  any 
angle. 

Synchronous  detection 

A  beautiful  feature  Sony  has  de- 
signed into  this  receiver  is  the  capabil- 
ity to  store  the  mode  (upper  or  lower 
sideband,  AM,  or  FM  broadcast),  in- 
cluding the  ability  to  recall  whether 
synchronous  detection  is  desired  while 
in  the  AM  mode.  This  is  the  smallest 
shortwave  receiver  made  that  employs 

this  circuit. 
What  is  synchronous  detection?  There 

are  two  big  problems  listeners  have 
when  DXing  AM  medium-  and  short- 
wave broadcast  stations*  When  a  carrier 
component  drops  out  of  a  portion  of  the 


works  superbly  on  fluttering/fading 
shortwave  AM  broadcast  bands.  The 
synchronous  detection  circuit  can  also 
be  energized  on  the  AM  mediumwave 
broadcast  bands,  a  real  "plus"  for  AM 
DXers, 

Another  common  problem  shortwave 
listeners  encounter  involves  closely 
stacked  broadcast  stations  using  a 
double  sideband  transmission.  They  usu- 
ally will  interfere  with  each  other  as  one 
of  the  sidebands  is  affected  from  the  ad- 
jacent signal,  causing  a  "beat"  or  hetero- 
dyne. Synchronous  detection  also  helps 
in  this  situation,  as  the  other  unaffected 
sideband  can  be  selectively  received,  and 
will  null  out  the  sideband  that  is  being 
interfered  with  by  the  adjacent  signal. 

Other  functions  include  the  capability 
to  receive  FM  stereo  broadcast  stations, 
a  world  clock,  and  the  ability  to  use  the 
clock  as  a  wake-up  timer,  an  important 
traveling  necessity.  The  ICF  SWI00S 
has  proven  to  be  an  extremely  versatile  re- 
ceiver, and  is  certainly  one  of  the  smallest 
available.  Don't  let  size  fool  you,  because 
the  "large  radio"  features  on  this  flea-sized 
receiver  make  carry-along  shortwave 
radio  listening  a  lot  of  fun. 

Also,  the  clamshell  design  is  very 
practical.  This  configuration  allows  the 
user  to  listen  while  the  receiver  display 
is  closed.  I  have  found  this  receiver 
excellent  for  listening  to  amateur  radio 
QSOs  while  away  from  the  shack.  With 
this  rig  in  its  shut  configuration  and  the 
antenna  swiveled  to  the  side,  "shirt- 
pocket"  monitoring  is  a  reality.  Try 
doing  that  with  yourTS-950S! 
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Number  30  on  your  Feedback  card 


Emergency  Communications 


The  only  salvation  for  ham  radio? 


Dave  Gerbig  WB9MZL 

3504  South  Tremont  Way 

Bloomington  IN  47401 


Have  you  seen  the  current  price 
paid  fur  frequencies?  The  FCC, 
our  friendly  federal  supervisory 
agency,  has  discovered  the  value  of  the 
radio  frequency  spectrum.  The  past  few 
years  have  seen  several  frequency  auc- 
tions. The  government  is  garnering  bil- 
lions ol  dollars  for  frequency  bands  no 
larger  than  some  of  our  ham  hands.  Ev- 
ery company  with  geographical  disper- 
sion and  cither  service  or  delivery 
people  roaming  the  countryside  wants  to 
know  exactly  where  those  people  arc. 
They  also  want  to  tell  those  people 
where  they  should  be  or  should  go  next. 
The  best  way  to  accomplish  this  is  radio. 
When  you  add  in  automatic  location  re- 
porting, the  company  managers  think 
they're  close  to  heaven. 

Almost  everyone  wants  a  portable/ 
mobile  telephone.  Some  want  more 
than  one.  Some  occupations  nearly 
force  people  to  own  a  portable  phone. 
Does  anyone  remember  the  good  old 
days  when  a  beeper  was  regarded  as 
either  a  status  symbol  or  major  annoy- 
ance? Now.  look  at  the  billions  in  prof- 
its the  belter-run  cell-phone  companies 
are  reporting.  No  wonder  the  bureau- 
crats in  the  FCC  feel  they're  missing 
something. 

Two  years  ago  a  group  of  companies 
bid  for.  and  received,  a  band  of  frequen- 
cies near  2CjHz.  This  band  was  roughly 
the  size  of  the  70cm  band.  The  accepted 
bid  was  over  2.5  billion  dollars. 

We  have  perhaps  a  half  million  active 
hams  in  the  US.  How  many  would  we 
have  if  the  entry  fee  for  use  of  just  one 
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band  was  $5,000?  Perhaps  we  could 
work  out  some  way  to  rem  a  frequency 
on  days  we  wanted  to  use  it.  That  cer- 
tainly would  kill  some  activities,  such  as 
calling  CQ,  nets  where  people  check  in 
with  no  traffic,  etc.  Would  vou  rent  use 
of  one  (160-  10m)  frequency  on  the  off 
chance  someone  might  answer  your  CQ? 
You  can  try  to  figure  the  chances  that 
person  who  has  bought  the  correspond- 
ing share  of  "your"  frequency  might 
have  something  interesting  to  say.  A  bet- 
ter use  of  your  money  might  be  investing 
in  lottery  tickets-  Would  you  pay  an  an- 
nual fee  for  use  of  vour  favorite  2m  re- 
peater?  OK,  when  did  you  last  pay  your 
repeater  association  dues?  If  we  had  to 
pay  for  use  of  our  ham  bands,  there 
would  be  no  ham  radio. 

There  may  be  just  one  area  where  we 
can  justify  our  continued  unrestricted 
usage  of  the  valuable  limited  natural 
resource,  the  radio  frequency  spectrum. 
Remember  from  your  Novice  exam 
questions  there  was  something  about 
ham  radio  providing  a  pool  of  trained 
operators,  promoting  international 
goodwill,  technical  innovations,  and 
emergency  communications?  Can  one 
of  these  official  benefits  of  ham  radio 
actually  save  ham  radio? 

US  vsP  them 

First,  the  pool  of  trained  operators  was 
a  blatant  effort  by  the  military  to  side- 
step training  CWr  operators  in  case  of 
war.  They  no  longer  use  CWT.  The  typical 
military  radio   has   become  foolproof. 


The  only  thing  that  keeps  hams  above 
average  in  understanding  technology  is 
that  each  year,  our  public  schools 
present  us  with  newr  and  improved  fools. 
There  are  few  things  for  the  operator  to 
adjust  other  than  the  received  volume. 
Mostly,  what  we  can  expect  from  the 
military  is  that  they  like  us  to  keep  some 
frequencies  iwe  think  of  them  as  ours) 
available  for  military  use  during  emer- 
gencies, The  government  can  issue  one 
statement  and  we  are  gone.  The  military 
then  moves  into  the  recently  vacated 
(our)  frequencies. 

Is  the  promotion  of  international 
goodwill  the  salvation  of  ham  radio? 
Look  at  the  list  of  countries  allowing 
ham  radio.  Most  are  countries  where  the 
people  like  the  ideas  the  US  promotes. 
Does  ham  radio  enter  into  shaping  their 
public  opinion?  The  countries  that  do 
not  like  US  views  on  things  do  not  have 
many  hams.  We  are  not  going  to  influ- 
ence public  opinion  nor  foster  feelings 
of  international  goodwill  in  such  coun- 
tries. The  countries  that  oppose  US 
views  do  not  allow  conversations  on  cer- 
tain political  subjects.  Again,  we  cannot 
affect  international  goodwill  in  such 
situations.  The  authorities  in  such  coun- 
tries do  not  care  what  the  people  think. 
The  Cold  War  ended  several  years  ago, 
so  our  own  government  sees  little  need 
to  cultivate  goodwill  among  other  na- 
tions. The  government  view  is  thai  the 
Cold  War  ended  because  of  the  efforts 
of  the  government.  The  opinions  of 
die  people  were  never  a  factor,  in  the 
authorities*  view. 


Technical  innovations?  Get  real! 

How  much  brainpower  does  it  take  to 
take  ;i  hand-held  out  of  the  foam  packing? 
When  was  ihe  last  time  you  built  some- 
thing? Did  you  actually  think  il  was  as 
good,  if  not  better  than,  something  you 
could  buy?  When  was  the  last  time  you 
thought  of  something  you  wanted  to  use 
vour  radio  to  do,  and  couldn't  do.  because 
of  the  equipment's  limitations? 

Ham  operators  have  developed  sev- 
eral great  technical  innovations:  the  use 
of  high  frequencies,  such  as  everything 
higher  than  the  AM  broadcast  band; 
single  sideband;  and  others.  What  tech- 
nology has  ham  radio  developed  during 
the  past  ten  years?  During  the  past  20, 
30  or  50  years  the  answers  would  be  ihe 
same.  Spread  spectrum  transmission, 
one  of  the  current  technological  innova- 
lion  darlings,  was  invented  and  patented 
55  years  ago.  This  unewM  technology 
was  invented  by  a  movie  star,  using  pi 
ano  player  rolls.  Crude,  but  it  worked. 
Now  the  technology  has  caught  up  and 
spread  spectrum  is  the  coming  tech- 
nique. Does  anyone  want  to  bet  there  is 
at  least  one  ham  in  your  club  who  cannot 
set  the  clock  on  his  VCR?  We  are  ex- 
pected to  be  the  technical  innovators  of 
the  future! 

(If  you  don't  remember,  the  star  was 
Hedy  Lamarr;  she  was  granted  the 
patent  for  a  Secret  Communications 
System  on  August  11.1 942.  The  original 
plan  was  to  guide  torpedoes  via  radio 
control.  The  frequency  changing  was  to 
prevent  enemy  jamming  of  the  signals.  Il 
did  work,  but  the  US  Navy  thought 
Hedy  could  do  more  for  the  war  effort 
by  selling  bonds, 

Thi^  torpedo  guidance  could  have 
been  a  major  development — if  it  had 
been  implemented.  During  the  first  half 
of  World  War  II  the  German  and  British 
torpedoes  were  much  more  accurate 
than  ours  and  the  Japanese  had  torpe- 
does with  both  greater  range  and  better 
accuracy  than  the  American  Navy's.) 

That  leaves  emergency  communica- 
tions on  our  list  of  justifications  for  ham 
radio.  With  the  exceptions  of  tornadoes, 
floods,  or  hurricanes,  weather  is  almost 
never  a  cause  of  telephone  problems. 
When  you  consider  the  redundancy  pro- 
vided by  ten  or  more  long-distance  net- 
work companies  and  the  cell-phone 
companies,  when  are  we  hams  needed 
for  communications? 


Sil  down,  Elmer,  and  take  one  of  your 
pills 

I  didn't  say  hams  wouldn't  be  needed. 
I  asked  when  will  we  be  needed?  The 
need  for  true  emergency  communica- 
tions over  long  distances  will  hold 
for  isolated  areas  such  as  islands  and 
Third  World  areas.  While  inside  the  US. 
our  long  distance  capabilities  are  use- 
ful in  two  types  of  major  emergency 
situations:  initial  reports,  and  health 
and  welfare  messages.  For  smaller-scale 
emergencies  in  the  US  we  can  expect 
years  of  opportunities,  if,  and  only  if,  we 
can  show  our  capabilities  and  get  the 
recognition  we  need  from  the  proper  (lo- 
cal and  state)  officials.  Floods,  torna- 
does* and  hurricanes  are  capable  of 
destroying  communications  towers  and 
buildings — -and  recently  the  US  has 
joined  the  rest  of  the  world  in  experienc- 
ing terrorist  bombings.  Floods  will  cover 
houses,  cables  and  equipment  hous- 
ings. Hams  must  be  ready  for  smaller 
localized  emergencies. 

The  development  of  fiber  optics 
means  there  is  more  telephone  company 
equipment  scattered  over  ihe  country- 
side. Very  few  people  have  fiber  optic 
service  direct  to  the  house — the  conver- 
sion from  fiber  to  copper  circuits  lakes 
place  in  manholes,  huts,  and  cabinets 
here  and  there,  usually  near  residential 
neighborhoods.  What  effect  on  normal 
communications  the  combined  effects  of 
the  incorporation  of  fiber  optics  and  a 
flood  or  major  storm  will  have  is 
anyone's  guess.  The  equipment  perform- 
ing the  change  from  fiber  to  copper  cir- 
cuits will  work  while  the  equipment  has 
power  and  is  dry.  It  will  continue  after 
loss  of  commercial  power  while  the  bat- 
tery holds,  or  if  the  repair  people  can  get 
a  standby  generator  to  the  site. 

During  a  Rood  or  storm,  often  the  area 
power  lines  are  shut  down  because  of 
the  risk  to  rescue  workers.  There  are 
limits  (read  "costs")  as  to  how  much  re- 
serve battery  the  communications  com- 
panies can  afford  to  put  into  each  remote 
terminal  site. 

Cell-phone-type  technology  will  be 
less  affected,  as  the  tendency  is  to  put 
cells  on  hilltops  for  better  propagation. 
Floods  don't  get  them,  but  power  loss 
can.  One  cell  company  is  building  sites 
on  a  grid  pattern  eight  to  10  miles  apart. 
across  the  country.  There  are  not  enough 
portable  generators  in  the  world  to  cover 


them  if  they  lost  power!  This  can  be- 
come one  situation  where  older  is  better. 
During  a  major  wide-area  power  outage, 
older  all-copper  circuits  from  a  tele- 
phone office  should  continue  to  func- 
tion. The  newer  circuits  such  as  fiber  and 
cell  technology  types  will  only  work 
where  the  remote  sites  have  backup 
power  sources.  Telephone  offices  usu- 
ally have  batteries  sufficient  to  last 
hours,  then  standby  generators  sufficient 
to  run  all  the  equipment,  lights  and  air 
conditioning. 

If  we  hams  are  to  be  respected  as 
emergency  communication  providers, 
we  need  to  prepare  for  the  actual-type 
emergencies  we  will  (ace.  While  Field 
Day  is  great  fiin,  are  we  going  to  need 
long  distance  communications  from 
some  city  park  during  our  most  likely 
emergency  event  in  our  community? 
Field  Day  is  a  tradition,  and  ihe  experi- 
ence received  in  setting  up  temporary 
stations  and  the  activity  will  serve  well 
when  we  need  emergency  communica- 
tions on  whatever  band.  I  have  a  ques- 
tion for  all  Field  Day  participants — are 
you  learning  anything,  or  are  you  simply 
repeating  the  same  mistakes  each  year? 

I  know  of  a  club  that  spends  up  to  six 
months  preparing  for  Field  Day.  The  site 
is  selected.  The  area  is  mapped  and  scale 
drawings  prepared.  Antennas  and  sup- 
ports {using  existing  trees  wherever  pos- 
sible) arc  selected.  Additional  supports 
are  pre-built  for  locations  where  no  tree 
exists.  After  all  this  planning  one  helpful 
oid-timer  arrives  early  and  puts  all  the 
antennas  up  the  same  as  they  were  the 
last  time  this  location  was  used.  This 
old-timer  never  operates  Field  Day;  he  is 
the  hospitality  committee.  He  never  re- 
members the  reason  they  did  so  poorly 
last  time.  The  big  reason  for  the  poor  re- 
sults last  time  was  mutual  interference 
between  the  various  stations.  (The  plan- 
ning committee  suspects  that  the  old- 
timer's  requiring  all  antennas  to  use  a 
common  center  support  is  a  factor)  This 
is  excusable  one  lime,  not  every  time  for 
25  years. 

What  new  technology  should  your 
emergency  preparedness  group  look  into 
before  the  next  emergency?  Until  you 
have  worked  with  positioning  via  GPS 
location  and  packet  reporting,  you  can- 
not appreciate  how  great  an  idea  this 
combination  can  be.  I  recommend  the  ar- 
ticle "Automatic  Position  Reporting 
System"  published  in  the  December 
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1996  edition  of  73  Magazine  tor  more 
information  about  this  system.  Then  be 
creative  and  find  ways  to  use  this  equip- 
ment during  your  next  emergency  drill 
or  real  situation. 

What  happened  to  the  sign? 

How  well  do  you  know  your  county 
or  city?  Imagine  attempting  to  tell 
someone  your  location  when  every 
street  sign  and  landmark  building  has 
gone  with  the  wind  of  that  hurricane  or 
tornado.  I  know  thai  in  my  county,  the 
firefighters  and  police  dispatchers  re- 
lay directions  to  the  emergency  re- 
sponding units.  There  are  many  new 
and  changed  streets — the  only  people 
really  up  on  the  latest  streets  and  de- 
velopments are  the  utility  engineers 
and  construction  workers.  They  learn 
the  areas  before  the  street  stens  are  in- 
stalled.  Any  street  sign  listing  some- 
thing the  local  Neanderthals  find 
interesting  (or  offensive)  will  result  in 
that  sign  being  AWOL  just  when  it  is 
needed  for  emergency  response. 

I  just  finished  an  emergency  exer- 
cise where  the  problem  preparation 
team  drove  the  target  area  three  days 
before  the  exercise,  using  a  map.  Dur- 
ing ihe  exercise,  the  initial  survev  and 
assessment  teams  (using  street  signs 
for  reference)  reported  their  location 
as  being  the  intersection  of  two  paral- 
lel streets;  if  the  preparation  group  had 
also  looked  at  the  signs,  thev'd  have 
noticed  that  the  street  signs  were  in- 
correct! Why  no  one  else  noticed  (or 
complained)  is  a  mystery. 

Picture  it:  Your  emergency  assessment 
team  starts  out  towards  a  suspected  di- 
saster area.  They  soon  need  to  report  in- 
juries or  damage  and  request  assistance. 
They  need  noi  take  lime  to  find  a  street 
sign  or  landmark — headquarters  already 
has  their  location  and  the  locations  of 
all  other  teams  displayed  on  the  com- 
puter screens  at  the  emergency 
coordinator's  office.  The  support  team 
with  the  required  skills  and  least  travel 
distance  can  be  dispatched.  If  all  emer- 
gency response  teams  ha\e  this  APRS 
capability,  only  the  coordinates  need  be 
sent.  The  GPS  equipment  can  direct 
even  a  newcomer  to  the  correct  spot.  If 
you  want  to  win  over  a  hesitant  emer- 
gency coordinator  or  other  official  just 
demonstrate  this  real-time  location 
reporting  capability.  It  works! 
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How  much  practice  do  you  need? 

If  you  or  your  organization  are  to  pro- 
vide effective  support  during  emergen* 
cies,  then  there  must  be  several  qualified 
net  control  operators  and  everyone,  must 

he  familiar  with  net  procedures.  Simu- 
lated emergencies  are  not  the  best  an- 
swer There  just  is  not  the  adrenaline 
needed  and  you  get  too  few  volunteers. 
Get  the  practice  you  need  with  as  many 
real  situations  as  possible. 

These  need  not  be  emergencies — just 
look  at  the  activities  in  your  community. 
There  are  parades,  running  events,  bicy- 
cling events;  anything  that  brings  people 
together  is  an  opportunity.  Look  for 
events  where  there  is  some  physical  ac- 
tivity; a  little  activity  in  today's  couch- 
potato  society  will  guarantee  at  least  an 
occasional  call  for  medical  transport.  I 
suggest  distance  running  and  bicycling 
events  for  practice.  The  geographical 
spread  makes  the  need  for  communica- 
tions reaf  The  exertion  and  need  for  wa- 
ter, food  and  medical  support  can  give 
you  real  problems  for  your  net.  Also, 
you  can  have  perhaps  a  year  to  prepare 
for  these  events. 

Look  for  events  outside  the  bound- 
aries of  your  immediate  neighborhood, 
too.  During  an  emergency  you  will  need 
familiarity  with  adjoining  counties  and 
perhaps  even  adjoining  slates.  You  will 
certainlv  need  to  know  the  communica- 
lions  problems  within  your  area,  If  all 
your  practice  is  from  hilltops  with  a 
clear  view  of  the  horizon  and  the  hand- 
held range  is  75  miles,  what  will  you  do 
when  a  real  emenzencv  occurs  at  the  hot- 
torn  of  some  canyon  where  the  radio  ho- 
rizon is  less  than  two  miles  away?  To 
develop  the  knowledge  and  skills 
needed  to  overcome  such  problems,  you 
should  work  as  many  different  events  as 
possible. 

Learn  to  use  ham  TV:  there  is  no  bel- 
ter way  to  impress  people  than  with  live 
pictures*  shown  at  the  emergency  re* 
sponse  headquarters,  and  with  your  abil- 
ity to  tell  the  camera  operator  lo  £oom  in 
on  the  object  just  left  of  center  screen.  If 
there  isn*t  an  ATV  group  in  your  area, 
start  one.  The  same  goes  for  portable 
packet  and  satellite  communications 
groups.  During  an  emergency  you  may 
need  communications  beyond  2m  sim- 
plex range,  but  not  the  worldwide  capa- 
bilities of  the  low  bands.  Get  a  GPS 
receiver  with  the  capabilities  to  interface 


with  your  portable  packet  station.  Pack- 
age the  equipment  in  a  compact  bundle 
so  you  can  transfer  lo  another  vehicle 
when  needed.  This  could  be  a  good  use 
for  an  under-utilized  computer. 

When  you  set  up  a  portable  station  at 
an  emergency  site,  does  your  group 
demonstrate  professionalism  and  effi- 
ciency? Why  not  package  a  convenient 
length  of  coax,  an  omnidirectional  an- 
tenna and  a  support  structure  in  one 
package.  I  suggest  a  J-pole  antenna, 
They  are  easy  to  construct  and  compact. 
My  favorite  support  structure  is  a 
Fi  berg  I  as™  telescoping  pole  made  for 
electrical  and  telephone  industries  to 
measure  the  height  of  high-voltage  lines. 
They  consist  of  several  concentric  tubes 
about  five  feel  long.  To  use,  you  pull  the 
smallest  tube  out  until  a  snap-locking 
pin  locks  to  the  next  larger  tube.  You 
repeal  this  process  until  you  either  have 
sufficient  height  or  run  out  of  tubes. 
Commercial  suppliers  provide  similar 
steel  poles  for  ham  and  TV  antennas. 
These  supports  need  added  stability 
from  guy  wires.  You  need  to  include  guy 
material,  and  don't  forget  the  appropri- 
ate anchor  devices,  in  your  prepackaged 
emergency  kit.  An  alternative  support 
is  a  base  plate  with  a  vertical  post.  You 
place  ihe  mast  over  the  post  and  park  a 
car  or  truck  wheel  on  the  base  plate. 
After  you  park  the  vehicle,  keep  the 
keys.  Otherwise,  you  may  abruptly  (and 

involuntarilv)  leave  the  net 

■ 

Communicate  effectively 

To  forward  a  message  to  another  site, 
check  first  lo  see  thai  it  is  understand- 
able. If  the  message  will  eo  through  se\~ 
eral  relay  people  ask  yourself,  is  it 
concise?  During  an  emergency  you  may 
be  routing  messages  through  people  who 
have  never  handled  a  message,  even  in  a 
non-emergency  situation.  Humor  the 
newcomer,  and  keep  the  messages  short 
and  understandable. 

If  you  are  given  a  message  that 
doesn't  make  sense*  ask  the  people 
originating  the  message  to  rewrite  it,  A 
few  minutes  taken  to  rewrite  the  mes- 
sage, preventing  a  series  of  calls  for 
clarification,  is  much  more  efficient  than 
any  alternative. 

Practice,  practice,  practice 

You  need  to  develop  your  skills  before 
the  emergency  occurs.  The  best  practice 


is  to  have  real  situations,  then  figure 
how  lo  overcome  ihe  problems  that  oc- 
cur. The  type  of  practice  depends  on 
what  is  available  in  your  area.  Here  in 
the  Midwest  we  can  practice  net  opera- 
tions with  tornado  spotting  nets.  We  also 
have  cave  rescue  and  lost  person  opera- 
tions. Then  there  are  the  usual  parades, 
large  gatherings  of  people  at  civic 
events,  and  amateur  sporting  (running, 
walking  and  bicycling)  events.  If  you 
feel  these  events  lack  the  challenge  of  a 
true  emergency,  a  few  years  ago  some- 
one forgot  to  secure  access  to  a  drinking 
water  source  for  a  fireworks  display  that 
attracted  35,000  people.  The  panic  when 
they  ran  out  of  popcorn  the  year  before 
had  been  bad  enough.  These  were 
evening  events  in  town.  If  the  problems 
had  occurred  twenty  miles  from  town  in 
dreadful  weather,  the  problem  could 
have  become  a  crisis. 

Each  event  should  be  viewed  as  an  op- 
portunity for  you  and  your  ham  group  to 
learn  more  about  your  communication 
capabilities  and  deficiencies.  You  want 
to  learn  both  the  good  and  the  bad.  Then 
use  the  good  to  promote  your  abilities  to 
other  groups.  Learn  from  the  deficien- 
cies to  prevent  disorganization  the  next 
time  you  set  out  to  provide  communica- 
tions support. 

Each  event,  be  it  a  real  emergency  or  a 
practice  session,  should  be  followed  by 
an  after-action  review,  with  the  partici- 
pation of  the  event  officials;  they  know 
what  they  need  to  run  the  event.  Ask 
them  how  your  portion  could  have  been 
done  better  Please  encourage  hams  and 
other  event  volunteers  to  participate  in 
this  activity.  A  good  critique  of  the  re- 
cently-completed event  support  is  not  to 
criticize  anyone;  its  purpose  is  to  pre* 
pare  for  a  better  job  next  time. 

Sample  information  sheet  for  post- 
event  critique 

Date: 

Location: 

Time: 

•  Number  of  medical  emergencies: 
Problems? 

•  Number  of  lost  people  retrieved: 
Problems? 

•  Other  priority  activity: 

■  Communication  problems  discovered: 

•  Suggested  solutions  for  communica- 
tions problems: 

•  Other  operational  problems  observed: 


•  Ham  operator  skills  needing  im- 
provement: 

•  Could  we/should  we  use  these  items 
next  time  or  next  year: 

Ham  TV  of  area  activity  relayed  to 
HQ? 

An  eye-in-the-sky — ham  TV  from  an 
airplane  or  balloon? 

Digital  (GPS)  reporting  of  vehicle 
locations? 

Computer-to-computer  data  transfer 
via  ham  radio  (packet)? 

Alternate  modes  or  frequency  bands 
such  as  222MHz  for  more  confidential- 
ity in  communications? 

Portable  repeaters? 

Dual-band  mobile  radios  as  portable 
repeaters? 

•  Any  other  items  that  could  be  of 
benefit  next  time: 

What  is  your  part?  Have  you  signed 
up  with  your  local  emergency  coordina- 
tor? Was  this  recent  enough  that  your 
data  is  both  on  file  and  current?  Have 
you  participated  in  a  drill  or  communi- 
cations support  activity  for  a  large  event 
during  the  past  three  months  so  you 
could  consider  your  radio  communica- 
tions skills  current?  I  know  you  can 
talk — can  you  communicate?  When  was 
the  last  time  your  group  investigated 
your  area's  needs  for  emergency  com- 
munications? How  quickly  could  your 
group  have  a  doien  portable  packet  sta- 
tions set  up  and  operating  at  remote 
sites?  Would  anyone  in  your  group  know 
where  to  place  digipeaters  to  relay  infor- 
mation to  the  outside  world?  What  leads 
you  to  believe  that  your  existing  repeat- 
ers and  digital  repeaters  will  survive  the 
events  that  take  out  the  commercial 
communications  systems? 

Do  you  have  the  ability  to  store  packet 
data  directly  into  a  central  database? 
Any  time  people  are  sent  to  shelters, 
there  are  many  inquiries  as  to  who  is  in 
and  who  is  not  in  the  shelters.  Then 
when  there  is  more  than  one  shelter,  or 
some  people  visit  a  hospital,  there  is  the 
problem  of  uniting  families  and  friends. 
If  someone  could  format  a  packet  mes- 
sage to  record  where  victims  are,  we 
could  reduce  the  time  spent  looking  for 
people.  All  this  would  take  is  an  identi- 
fier to  tell  the  computer  to  record  the  fol- 
lowing fields,  Then  the  message 
originators  could  simply  enter  data  in 
the  prescribed  format  and  presto!  The 
computer  could  locate  people  quickly, 


Even  if  you  never  need  to  locate  people 
in  shelters,  this  can  beat  looking  through 
40  pages  of  log  sheets  looking  for  a  mes- 
sage from  someone  who  needs  the  truck- 
load  of  supplies  that  is  now  blocking 
your  route  home. 

Can't  your  group  field  several  por- 
table packet  stations?  Join  the  twentieth 
century.  Take  a  small  cabinet,  install  a 
small  2m  rig,  a  TNC,  a  power  supply 
and  backup  battery.  Then,  when  an 
emergency  occurs,  plug  in  a  portable 
computer  and  attach  an  antenna,  (You  do 
know  how  to  operate  your  packet  station 
using  just  the  garden  variety  communi- 
cations software  you  might  find  on  any 
computer,  don't  you?)  You  now  have  an 
instant  packet  station.  There  is  another 
approach.  Take  an  under-utilized  386 
computer,  and  build  the  TNC  and  radio 
into  the  case.  You  may  learn  more  about 
RF  noise  suppression  than  you  ever 
wanted  to  know,  but  you  can  have  an  im- 
pressive portable  packet  station.  If  you 
can  add  a  four-  or  eight-line  (or  larger) 
liquid  crystal  display  and  a  keyboard, 
you  have  a  true  one-piece  packet  station. 
Innovative  use  of  technology  and  readi- 
ness to  serve  can  keep  the  future  bright 
for  ham  radio. 
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Number  34  on  your  Feedback  cant 


At  Sea  About 
Mobile  Operation? 


Weekend  boater  or  dedicated  sailor,  you  need  your  radio! 


Peter  L  Barker  XF1/KB6ASH 

La  Jolla  de  Los  Cabos  AB-506 

San  Jose  del  Cabo,  B.C.S.  23400 

Mexico 


Since  ihe  days  of  Guglielmo 
Marconi,  (he  value  of  being  able 
lo  communicate  from  vessels  at 

sea  has  been  a  major  influence  on  the  de- 
velopment of  two-way  radio  technology 
Probably  the  only  Morse  code  that  the 
non-radio  communicator  knows  is  the 
"dit  dil  dil  dah  dah  dah  dit  dit  dif  of  the 
marine  emergency  "SOS"  signal. 

Today,  many  military  and  commercial 
vessels  use  sophisticated  satellite  two 
way  systems  with  auto-aiming,  gyro-sia- 
bilized  antennas  that  cost  a  small 
fortune;  however,  the  mainstays  of  ma- 
rine communication  are  still  VHP  and 
HP  radio  circuits. 

Belt  and  suspenders 

For  many  recreational  boaters,  the  in- 
stallation of  ham  radio  equipment  has 
become  an  additional  safety  feature  tor 
their  boats  as  wrell  as  a  way  of  combin- 
ing two  of  their  hobbies.  A  word  of  cau- 
tion, however:  Many  modern  radios, 
both  VHF  and  HF,  can  be  easily  modi* 
tied  to  transmit  on  marine  frequencies. 
To  use  a  modified  radio  in  this  mode  is 
illegal  and  can  result  in  serious  penal- 
ties. In  a  life-threatening  emergency, 
however,  the  radio  may  be  used  without 
problems. 

In  such  a  case,  it  is  also  permissible 
for  a  non-licensed  individual  to  use  the 
radio  on  any  frequency  where  help  may 
be  found,  including  marine,  military,  and 
ham.  Even  if  you  have  a  regular  marine 
radio  on  board,  it  is  still  worthwhile 
to  have  a  modified  radio  installed  as 
a  backup.  Anytime  on   the  ocean  or 
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even  lake  that  you  can  use  a  "belt  and 
suspenders"  policy,  it  is  smart  to  do  so. 

VHF  issues 

The  ham  eencral  coverage  receiver 
is  also  perfect  for  picking  up  weather 
charts  and  satellite  pictures  in  conjunc- 
tion with  a  very  simple  interface  and  in- 
expensive software  available  from  many 
sources  on  bulletin  hoards,  Web  sites, 
and  commercial  vendors. 

Let's  take  a  look  at  some  of  the  practi- 
cal issues  of  installing  and  using  ham  ra- 
dio gear  on  your  boat.  We'll  deal  with 
the  easiest  first — VHF.  The  marine  VHF 
band  is  a  group  of  internationally 
agreed-upon  frequencies  between  156 
and  162MHz.  As  you  can  see,  that  is 
pretty  close  to  the  ham  2m  allocation, 
and  unless  you  are  a  purist,  it  is  really 
not  worth  the  trouble  of  installing  a 
separate  2m  antenna  on  your  boat.  The 
usual  half-wave  or  vertical  collinear 
gain  antenna  used  on  recreational  and 
many  commercial  vessels  will  function 
very  well  on  2m-  The  ham  frequencies 
are  only  8%  off  the  resonance  of  the  ma- 
rine antenna:  you  will  not  have  a  perfect 
SWR,  but  your  radio  will  easily  handle 
the  small  mismatch.  If  you  are  operating 
on  a  sailboat,  you  will  be  amazed  at  the 
over-water  range  that  comes  from  hav- 
ing the  antenna  mounted  at  the  top  of  the 
mast.  It  really  highlights  how  close  to 
a  dummy  load  the  "rubber  ducky"  HT 
antenna  is! 

Although  the  marine  radios  use  chan- 
nel numbers  and  not  frequencies  in 
their  displays — by  law,  they  had  to  he 


made  "sailorprooP — their  instruction 
hook  usually  has  a  conversion  table 
of  channel  to  frequency.  If  your  radio 
will  transmit  on  the  marine  band,  you 
should  program  in  channel  l(>  at 
156.800MHz.  This  is  channel  16,  the 
international  emergency  frequency 
monitored  by  coast  guards  worldwide, 
all  military  and  commercial  vessels,  and 
most  conscientious  pleasure  boaters. 
USE  IT  ONLY  FOR  LIFE-THREATEN- 
ING EMERGENCIES. 

A  word  of  caution  about  trying  these 
marine  antennas  on  frequencies  other 
than  2m.  Most  of  these  antennas  present 
a  DC  ground.  This  is  not  a  problem  at  or 
close  to  the  design  frequency;  but  at 
220MHz  or  440MHz,  the  antenna  is  so 
far  off  resonance  that  it  will  be  a  short 
across  your  radio  output  with  probably 
expensive  and  smoky  consequences! 

Incidentally,  most  marine  antennas  are 
designed  for  a  maximum  power  of  35W: 
marine  radios  are  limited  by  the  FCC  lo 
25W  output. 

HF  challenges 

Running  HF  from  a  boat  presents  dif- 
ferent challenges,  as  most  pleasure  boats 
do  not  have  an  HF  antenna  as  standard 
equipment.  There  are  on  the  market  doz- 
ens Of  mobile  antennas  sold  for  use  on 
land  vehicles  that  will  perform  even  bet- 
ter in  the  marine  environment.  Some 
manufacturers  (e.g.,  Spider)  oiler  stain- 
less steel  versions  for  use  in  a  saltwater 
environ  mem. 

The  key  to  operating  any  mobile  an- 
tenna and  having  a  good  signal  is  a  very 


low-resistance  RP  ground.  The  boat  offers 
ihe  opportunity  lo  provide  a  superb  ground 
against  which  the  antenna  can  work  if 
you  know  how  to  take  advantage  of  it. 

We  are  talking  about  an  RF  ground 
here.  The  negative  battery  lead  of  the  ca* 
dio  will  not  provide  this,  nor  will  a  10- 
or  15-foot  run  of  12-gauge  wire  con- 
nected to  the  engine  block.  At  HF  fre- 
quencies, wire  over  a  few  feet  long 
represents  a  significant  impedance,  and 
on  the  higher  HF  bands  it  may  just  as 
well  not  be  there! 

Copper  foil 

Some  brands  of  mobile  antenna  claim 
that  they  will  work  using  the  stainless 
steel  handrail  of  the  boat  as  a  *  'counter- 
poise/' They  may  ''work,"  but  there  is 
no  substitute  for  a  solid  RF  ground,  and 
the  way  to  achieve  this  is  with  copper 
foil-  A  continuous  run  of  3n-  or  4"-wide, 
5-mil  or  better  foil  should  be  run  from 
the  base  of  the  antenna  to  the  engine 
ground  on  a  power  boat  or  10  the  keel 
bolts  on  a  sailboat 

If  the  boat's  anti-electrolysis  bonding 
measures  are  correct,  the  engine  block 
should  be  connected  to  all  metal  through 
hull  fittings  and  with  a  rubbing  brush  to 
the  propeller  shaft.  A  second  length  of 
foil  should  be  run  from  the  operating  po- 
sition to  the  same  point  and  connected  to 
the  radios'  grounding  lug.  The  foil 
should  be  laid  flat  to  the  hull  and  can  be 
secured  with  contact  cement.  Comers 
can  be  turned  by  folding  the  foil  rather 
like  a  mitered  corner.  Try  to  run  a  con- 
tinuous length.  After  installation,  it  can 
be  painied  if  required. 

Connections 

The  base  mounting  of  the  antenna 
should  be  connected  to  the  radio  using 
a  good-quality  50-ohm  coaxt  and  all 
connectors  should  be  sealed  on  the 
outside  with  silicone  sealant  or  propri- 
etary coaxial  sealing  tape*  It  is  not  a 
good  idea  to  use  foam-cored  coax  in 
marine  installations,  as  it  is  far  more 
prone  to  'Svieking"  moisture  than  solid- 
core  is.  For  all  but  the  shortest  runs,  RG- 
8  or  better  should  be  used. 

The  above  installation  uses  the  com- 
mon land  mobile  antenna  that  is  brought 
to  resonance  by  the  use  of  loading  coils 
for  ihc  band  needed.  This  is  the  most 
convenient  way  on  most  powerboats  and 
some  sailboats. 
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Antenna 


Strain  In 


nsulated  Antenna  Wire 


pacing  Insulators 


Deck 


To  Operating 
Position 


Watertight 
Gland 


50  Coax 


12VD 


Groundin 
Foil 


Automatic  Tuner 
Boat  Hull 


Fig.  1.  Tuner  at  base  of  antenna. 

Using  the  rigging 

An  option  that  has  proven  very  popu- 
lar and  effective  on  sailboats  is  to  make 
use  of  a  piece  of  the  boat's  existing  rig- 
ging. Although  the  stainless  steel  rigging 
wire  does  not  have  the  conductivity  of 
copper,  the  diameter  and  length  of  the 
stays  make  them  very  usable  radiators, 
The  most  practical  slay  to  use  is  the  one 
that  runs  from  the  head  of  the  mast  to  the 
stern  of  the  vessel  and  is  called,  logically 
enough,  the  backstay.  Even  on  a  moder- 
ately-sized family  sailboat,  this  slay  is 
over  30  feet  long.  To  use  the  stay  as  an 
antenna,  a  modification  has  to  be  made 
to  its  construction,  as  it  must  be  insu- 
lated from  the  masthead  and  the  rest  of 
the  rigging. 

The  most  elegant  way  to  do  this  is  to 
install  special  in-line  rigging  insulators 
in  Lhe  stay,  the  uppermost  of  which 
should  be  three  to  four  feet  from  the 
mast  attachment  point.  The  lower  one 
should  be  sufficiently  above  lhe  deck  to 
ensure  that  the  antenna  portion  of  the 
stay  cannot  be  grabbed  accidentally 
when  it  may  be  in  use! 

These  fittings  are  the  preferred  way  of 
sectioning  the  stay,  as  ihey  are  designed 
to  withstand  greater  strain  than  the  wire 
that  ihey  insulate.  Unfortunately,  they 
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are  expensive  and  usually  require  profes- 
sional installation.  A  less  elegant  (and  less 
expensive)  solution  is  to  insert,  in  lhe  same 
locations,  ceramic  egg  strain  insulators,  as 
used  by  the  power  company  on  poles  and 
guys.  If  you  lake  the  second  approach,  be 
quite  sure  that  Ihey  will  handle  the  me- 
chanical loads  imposed  on  the  stay. 


The  exaci  length  between  the  insula- 
tors is  not  critical,  since  the  antenna  will 
need  a  tuner  and  be  operated  as  an  al- 
most vertical  random  wire.  As  a  rule  of 
thumb,  the  longer  the  better  that  avoids 
multiples  of  one-half  wavelength  on  any 
of  the  frequencies  that  you  intend  to  op- 
erate on.  The  advantage  of  the  random 
wire  approach  is  that  with  a  tuner  it  can 
be  made  to  operate  on  all  ham  and 
marine  frequencies. 

Tuners 

The  way  this  type  of  antenna  is  con- 
nected to  the  tuner  depends  on  the  type 
of  tuner  you  plan  lo  use.  If  your  purse 
runs  to  it,  there  are  now  on  the  market 
several  tuners  (often  called  "couplers"  in 
the  marine  electronics  industry,  made  by 
SGS.  Icom.  Hull,  etc.)  designed  lor 
matching  the  50-ohm  transmitter  output 
to  a  random  length  of  wire.  These  should 
not  be  confused  with  the  automatic  tun- 
ers built  into  many  modern  rigs.  The 
built-in  tuners  are  really  designed  to 
"touch  up"  the  match  of  a  near-reso- 
nance antenna  thai  is  being  used  slightly 
off  its  resonant  frequency.  They  do  not 
have  the  required  range  to  be  used  in  this 
application.  The  suitable  automatic  tun- 
ers are  contained  in  a  semi- waterproof 
housing  thai  will  allow  them  to  be 
mounted  in  a  fairly  sheltered  location 
right  at  the  base  of  the  antenna.  They  are 
connected  to  the  radio  by  standard  coax 


FREQUENCY 
(MHz) 

TIME  (UTC) 

NET  NAME 

AREA  COVERED 

21.402 

2200 

Pacific  Maritime 

EasS  &  South  Pacific 

21 .350 

1 630 

Pitcaim 

Central  &  South  Pacific 

14.106 

0300 

'         Travelers 

Australia  &  Indian  Ocean 

14.283 

1100 

Caribus 

East  Coast  &  Caribbean 

14.300 

1 600-2200 

MM  Service 

World  Wide 

14.313 

24  hours/day 

14.340 

1830 

Manana 

I            Mexico  &  Pacific 

7230 

1100 

Caribbean 

Caribbean 

7238,5 

1600 

Baja 

West  Coast  &  Mexico 

7294 

1445 

Chubasco 

West  Coast  &  Mexico 

Table  1.  Some  maritime  mobile  SSB  net  frequencies.  There  are  many  other  MM  nets  around 
the  world  that  come  and  go  depending  upon  season  and  propagation*  Some  nets  change  time 
by  one  hour  when  Daylight  Savings  Time  is  in  force. 


and  usually  o  12VDC  cable.  This  type  of 
installation  is  shown  in  Fig.  1. 

The  wire  running  from  the  tuner  10  the 
antenna  side  of  the  insulator  should  be  at 
least  8-gauge,  with  high- voltage  insulation 
suitable  for  exterior  use*  The  wire  used  to 
supply  the  high  voltage  to  neon  advertis- 
ing signs  is  often  used*  If  the  cable  passes 
through  the  deck,  a  correctly-sized  water- 
pmof  gland  should  he  used.  These  are  a 
standard  marine  electrical  item.  If  you  arc 
on  a  tight  budget*  slip  a  couple  of  pieces  of 
shrink  tubing  over  the  wire  where  it  will 
pass  through  the  deck,  shrink  them,  and 
seal  the  area  liberally  with  marine  silicone 
caulking  compound,  In  this  installation, 
the  copper  grounding  foils  should  be  at- 
tached to  the  lug  on  the  tuner. 

A  much  less  costly,  but  less  conve- 
nient and  efficient,  method  uses  an  off- 
the-shelf  or  home-brew  tuner  at  the 
operating  position,  connected  to  the  an- 
tenna feedpoinl  with  a  good  grade  of 
RG-8  or  belter  coax.  In  this  configura- 
tion, there  will  be,  at  times,  quite  a  high 
standing  wave  ratio  on  the  coax;  but  at 
the  usual  1>  short  runs  involved,  the 
losses  will  no!  be  significant,  nor  at  the 
normal  1(K)W  power  range  in  use  will 
heating  be  a  problem.  Because  of  instal- 
lation difficulties,  ladderline  cannot  be 
used  in  this  application.  This  installation 
is  shown  in  Fie,  2, 


The  feedpoinl 

The  attachment  of  both  the  single  wire 


feed  and  the  coax  to  the  antenna 
feedpoinl  needs  some  careful  consider- 
ation, because  it  must  be  a  very  good 
electrical  and  mechanical  connection  as 
well  as  prevent  water  ingress  into  the 
cable.  Electrolytic  action  of  dissimilar 
metals  must  also  be  minimized.  There 
are  no  doubt  special  mil  spec  fittings 
available  for  this,  but  the  vast  majority 
of  installations  make  use  of  either 
bronze  split  bolt  and  nut  combinations 
available  from  electrical  supply  houses, 
or  small  all-stainless-steel  hose  clamps. 
Be  sure  to  check  the  bolt  on  the  suppos- 
edly "all-stainless"  clamps  sold  in  dis- 
count hardware  stores,  as  these  are  often 
not  stain  less. 

To  attach  the  wire  to  the  stay,  use  two, 
or  preferably  three,  clamps  or  nuts 
spaced  a  couple  of  inches  apart  on  each 
leg  of  the  stripped  coax,  or  just  three  on 
the  single  wire.  The  clamps  and  joint 
area  should  be  carefully  and  liberally 
coated  with  marine-grade  silicone  seal- 
ant, taking  care  not  to  leave  any  pinholes 
or  gaps  where  water  could  be  trapped 
and  cause  a  "noisy"  joint.  The  end  of  the 
insulation  of  the  wire  must  also  be  care- 
ful l>  sealed,  cspecialh  the  coax,  as  \wi- 
ter4twickine"  alone  the  braid  will  render 
it  useless.  In  the  case  of  the  coax,  the 
insulated  section  below  the  feedpoinl  can 
be  fastened  to  the  lower  pan  of  the 
backstay  with  cable  ties  about  a  fbot  apart. 
If  available,  ultraviolet-resistant  ties,  usu- 
ally black  in  color,  should  be  used. 


Center  of  coax 


Antenna 


Strain  Insulator 


50  Coax 

to  Manual 
Tuner 


Water  Tight 
Gland 


Ground  Foil  attached 
Backstay 

Boat  Hull 


Fig*  2.  Tuner  at  operating  position. 


The  single-wire  feed  should  not  be 
taped  along  the  backstay,  as  the  wire 
forms  pari  of  the  radiating  system.  It 

should  be  supported  two  to  three 
inches  away  from  the  stay  by  insulat- 
ing spacers  that  can  be  easily  fabri- 
cated from  Lucite™  rod  or  half-inch 
PVC  water  piping.  The  spacer  should 
be  attached  about  every  12  inches 
alone  the  sia\. 

The  "random  wire"  principle  can 
also  be  used  on  powerboats  where  a 
marine-grade  Fiberglas™  whip  can  be 
matched  with  the  tuner  and  the  same 
grounding  requirements  used.  These 
whips  are  in  the  range  of  23  to  35  feet 
long,  require  sturdy  mounting  flanges. 
and  can  put  a  significant  dent  in  your 
pocket  book. 

Backstay  antenna  here  to  stay 

The  backstay  antenna  is  standard  on 

almost  all  long-distance  cruising  sail- 
boats; and  given  good  grounding,  thanks 
to  the  excellent  conductivity  of  the  salt- 
water, it  has  enabled  boats  with  standard 
100W  transceivers  to  maintain  contact 
with  hams  ashore  from  the  farthest 
reaches  of  the  oceans. 

There  are,  in  fact,  regular  nets  in 
many  countries  around  the  world  that 
listen  for  just  such  traffic  24  hours  a 
day.  When  they  are  not  occupied  by  lu- 
natics, 14.3 1 3MHz  or  14.300MHz  are 
good  frequencies  to  check  for  this  ac- 
tivity. A  short  list  of  some  of  the  more 
active  net  frequencies  is  given  in 
Table  1.  Check  them  out.  You  may  be 
surprised  how  well  this  type  of  mobile 
whip  or  hackstas  antenna  can  do  when 
surrounded  by  hundreds  or  thousands  of 
miles  of  highly  conductive  sea  water! 

You  may  wonder  why  you  cannot 
use  a  dipole  on  board  and  avoid  all 
this  ground  toil  and  installation.  Well, 
of  course  you  can  if  you  have  the 
clear  space  in  which  to  hang  it  and  arc 
interested  in  one  band  only.  Multiband 
dipoles  of  the  trapped  variety  are  really 
not  a  good  idea  in  a  marine  environment 
and  would  almost  certainly  not  perform 
any  belter  than  the  backstay.  Some  boat- 
ing hams  do  carry  a  1 5m  and  20m  dipole 
on  board  as  an  emergency  backup  in 
case  of  dismasting  or  shipwreck;  but 
these  would  probably  be  the  same  ones 
who  would  earn  climbing  irons  and  a 
safety  bell  to  shinny  up  the  palm  trees  to 
hang  their  skywires!  B 
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Number  3&2  on  your  F&dback  card 


Board  Creation  Tips 


Seven  steps  to  beautiful  PC  boards. 


Jeff  Johnson  KC5AWJ 

17423  Landon  Oaks  Dr. 

Houston  TX  77095 

[kcSawj  @  stevens.com] 


It'  you've  never  created  your  own 
printed  circuit  board,  here's  ihe  first 
ihing  you  need  to  do:  Find  someone 
comfortable  with  etching  boards  and  co- 
erce  him  into  mentoring  you.  It  help>  it 
your  victim  is  also  a  hum — and  people 
with  darkrooms,  safelighls,  and  develop- 
ing lights  are  good  candidates.  Also, 
look  for  orange-yellow  fingers — the 
sign  of  a  ferric  chloride  user  Once 
you've  done  your  arm-twisting,  proceed  to: 


Photo  A.   Glass    u$wuhvh 7i"    with  an  work 
positioned  a  rut  taped. 
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*  Step  L  Have  negative  images  of  hoi h 
sides  of  your  artwork  made  by  a  com- 
mercial graphics  company  (about  $6  per 
8-  x  10-inch  image).  It  is  very  important 
that  these  negatives  be  made  to  scale. 
Things  don*t  work  very  well  if  the  art- 
work is  the  wrong  size.  These  images 
should  also  be  made  on  the  bottom  side 
of  the  film — so  that  the  image  will  be 
against  the  pre-sensitized  copperclad 
rather  than  5  to  8  thousandths  of  an  inch 
above  the  copper. 

•  Step  2.  Gather  supplies.  Pre-sensi- 
ti/cd  ncgativc-resisi  copperclad  board, 
4x6  inches,  with  l-oz.  copper  foil  on 
both  sides,  sensitized  on  both  sides.  I 
usually  buy  a  board  kit  thai  includes  the 
board  and  developer  for  that  board 
(KeproClad™).  One  pint  of  ferric  chlo- 
ride (can  be  used  till  it  doesn't  work — 
CAUTION!  Don't  dispose  of  it  in  a 
septic  tank  system)  should  be  adequate. 
Nickel,  silver,  or  tin  plating  solutions  are 
optional.  You'll  need  a  glass  or  plastic 
flaL-bouorncd  container,  large  enough  Lo 
hold  the  board  flat  in  the  various  solu- 
tions. A  double-boiler  or  a  microwave 
can  be  used  to  heat  the  solutions  to  opti- 
mum temperatures  (do  not  boil  solu- 
tions; warm  them  to  a  maximum  of 
110  F),  A  safelighl  (a  yellow  hug  light 
works),  used  to  align  the  artwork  to  the 
boards  and  a  developing  light — used  lo 
expose  the  resist,  are  recommended 
items.  I  also  have  two  8-  x  10- inch 
sheets  of  clear  glass  to  "sandwich"  the 
two    pieces    of    film    and    I  he    board 


together  (Photo  A),  masking  tape, 
transparent  tape,  and  scissors. 

•  Step  3.  Read  the  labels.  Remove 
children  and  pets  from  the  work  area  and 
the  chemicals.  I  do  my  board  etching  in 
the  garage  wiih  the  light  switch  taped 
over  and  all  the  doors  shut.  Pre-sensi- 
tized  board  is  not  extremely  sensitive 
to  normal  house  lighting  but  direct 
sunlight  MUST  be  avoided.  Thirty  sec- 
onds of  direct  sunlight  is  equal  lo  four 
to  six  minutes  oT  exposure  under  a  de- 
veloping light  (i.e.,  completely  ex- 
posed), Sunlight  can  be  used  to  expose 
resist,  but  1  prefer  a  more  controlled 
environment. 

■  Step  4.  Sei  up  your  work  area.  Turn 
off  normal  lights  and  use  a  safeli&hi  or 
bug  light  to  prepare  the  artwork  "sand- 
wich." Target  mark  decals  outside  of  the 
board  area  arc  used  to  align  the  two  sides 
of  the  artwork  with  each  other.  They  are 
not  symmetrical,  to  ensure  that  Lhe  art- 
work is  not  backwards,  Expose  the 
"sandwich"  for  the  time  recommended 
by  the  board  manufacturer  for  the  devel- 
oping light  you  are  using,  once  on  each 
side.  Working  under  the  safelighl,  sepa- 
rate the  sandwich,  remove  the  protective 
film  from  both  sides  of  the  board  (hold 
the  board  h\  the  edges)  and  place  it  in 
the  developer  solution.  A  small  sponge  is 
usually  provided,  lo  gently  scrub  the 
board  while  it  is  in  the  developer  solu- 
tion. Remove  the  board  from  the  solu- 
tion when  all  the  artwork  becomes 
visible.  Save  the  used  developer  At  this 


poinl,  normal  lighting  can  be  used. 
Rinse  thoroughly  and  dry  ihe  board.  The 
next  step  is  lo  "pickle"  the  board  in 
etchanl.  Developer  and  etchaiu  chemi- 
cals will  react  if  mixed  together.  Place 
the  board  into  the  etchant  bath  for  15  to 
30  seconds.  Remove  and  rinse  it.  The 
copper  areas  will  be  a  dull  pink  if  the 
resist  has  been  fully  developed.  Rinse 
and  dry  the  board.  Return  the  board  to 
the  developer  bath  for  15  to  30  seconds 
if  there  arc  any  shiny  copper  areas. 
Rinse  and  dry  the  board.  Etch  the  board 
in  ferric  chloride  solution — agitate  thor- 
oughly, keeping  everything  in  the  con- 
tainer where  it  belongs — till  all  the 
copper  areas  are  gone  and  the  traces  look 
like  the  positive-image  artwork.  Rinse 
thoroughly.  NOTE:  Ferric  chloride  per- 
manently stains  clothing.  Forever.  It  will 
eventually  wash  off  your  skin,  I  try  to 
be  neat,  but  I  always  wind  up  with  at 
least  one  spot  somewhere.  Wear  your 
grubbies  and  work  on  a  surface  thai  can 
tolerate  chemical  spills. 

•  Step  5.  Drill  the  holes.  Most  of  the 
holes  look  like  donuts.  Drill  the  "hole" 
out.  The  majority  of  the  holes  can  be 
drilled  using  a  .031 -inch  to  .035-inch  drill 
bit.  Vias  can  be  drilled  using  a  .040-inch 
bit.  The  larger  holes  are  .050-inch  (voltage 
regulator  leads  and  power  wires),  .067- 
inch  (RCA  connector  center  pins),  ,078- 
inch  (fuse  holders),  and  .125-inch 
(mounting  holes  and  RCA  ground  leads). 

•  Step  6.  After  all  the  holes  have  been 
drilled,  the  board  trimmed  to  size,  edges 
sanded,  etc.,  remove  the  etch  resist  cov- 
ering the  copper  Resist  stripper  (Kepro 
DFS-12G  for  dry  film)  can  be  used,  or 
the  developer  saved  from  Step  4  will 
work,  with  a  litlle  extra  effort.  Place  the 
board  in  heated  developer  solution  for  5- 
10  minutes  to  soften  the  resist.  Gently 
scrub  the  board  using  a  nonmetallic 
scrubbing  pad  (mine's  a  Scrunge™),  us- 
ing the  solution  to  rinse  and  lubricate  the 
board.  Continue  until  all  resist  is  re- 
moved. Rinse  with  clean  water  and  dry. 

•  Step  7.  Additional  plating  can  now 
be  done,  or  use  the  board  "as  is,"  Tin  and 
silver  cold  plating  solutions  are  avail- 
able, Solderability  can  be  improved  by 
additional  plating,  but  most  hobbyists 
overcome  poor  solderability  by  using  a 
more  aggressive  RA  (rosin,  activated) 
flux — an  option  not  as  available  to  com- 
mercial board  assembly  houses  due  to 
cleaning  equipment  requirements  and 
hazardous  waste  disposal. 


MAGGIORE  ELECTRONIC  LAB. 

600  WESTTOWN  ROAD,  WEST  CHESTER  PA  19382 
Phone  (610)436-6051  Fax  (610)436-6268 


Hi  Pro  l 


Repeaters  -  VHF~  UHF-  Transmitters  -  Receivers  -  Controllers  -  Links  - 
Antennas  -  Duplexers  -  Remote  Base  -  2  Year  Hi  Pro  Repeater  Warranty 

PLEASE  CALL  OR  WRITE  FOR  OUR  COMPLETE  FREE  CATALOG 


Amplifiers,  ATV  Down  Converters  &  Hard  to  Find  Parts 


LINEARAMPI.lt  ITRS 


HF  Amplifiers 

PC  board  and  comptota  parti  It&i  tor  HF  a  mplkf iers  described  In 

Ihe  Motorola  Application  Not**  and  Engineering 

Bulletins; 


AN779H 

AN779L 

AN  762 

EB63 

AR305 

AN  758 

AR313 

I  ETA 

EB1W 

ARM7 


(20W| 

(20W) 

(MOW) 

(140W) 

(30GW) 

poow> 

POOW) 
P00W) 

rioaom 


2  W*ter  Amplifiers  (144-1 4  B  MHz] 

{Kit  or  \Vtrvd  and  Tested) 

35W  ■  Model  33  5A,  579.9551 09  95 

75W  ■  Model  B75A.  Sll9.a&S*59.95 

44*450  MHz  AmplrffefS 

(SSe-FM-ATV) 

10OW  -  Model  KEB  67.  $15995 


ATV  Down  Conveners 
(Kit  or  Wired  and  Tested] 

Model  ATV-3  [420-450) 
(G»  AS  -  FET) 
$49  9556995 

Model  ATV-4  1902  926) 
(G;tAS  ■  FET1 
S59  95*79  9S 


HARD  TO  FIND  PARTS 


■  RF  Power  Transistors 

'  Broadband  HF  Transformers 

•  Chip  Caps  -  Keroel'Al  C 

•  Melalctad  Mice  Cap*  -  unukxySwnoo 
-  ARCO/SPftAGUE  trimmer  Copacflbrc 
Wa  can  get  you  virtual?  any  RF  transtelor* 
Catf  us  tor  'stmngf  fta/tf  lo  find  parts' 


DIGITAL  FREQUENCY  READOUT 
For  attar  analog  tartwetvwt 
TTC-1       f Wred  and  Tested^  1  +9  95 


For  detailed  information  and  prices,  call  or  write  for  a  our  free  catalog; 


ADDITIONAL  rTEMS 


He*  5mk  UabnsJ 

ModeJ  99  Heat  Seifc  («  5'  x  12*  *  1  6*).  524  00 
CKS-S  Copper  Spraadar  (B*iri  M").  $24  00 
Low  Pass  Fitters  (up  lo  3O0W)  tor  harmonic* 
Soecay  10W   15M  20M  4QM.  BOM  or  1HH 
HF  Splrttflr*  and  Combine™  up  to  2K W 


Add  SJ  50  for  srappeig  and  tancing 


E52 


'■  CCI 


Communication 
Concepts  Inc. 


k.  ^   J 


901  Mfttear  l>m«r  -  Damuui.  Otao  4MJW-5W9 


CIRCLE  99  ON  READER  SERVICE  CARD 


Measure  Up  With  Coaxial  Dynamics 
Model  81000A  RF  Directional  Wattmeter 

Model  8100QA  is  a  thoroughly  engineered,  portable,  insertion  type  wattmeter 

designed  to  measure  both  FWD/RFL 

C.  W.  power  in  Coaxial  transmission  lines. 

81000A  is  comprised  of  a  built-in  line 
section,  direct  reading  3-scale 
meter  protected  by  a  shock-proof 
housing.  Quick-match  connectors, 
plus  a  complete  selection  of  plug-in 
elements,  gives  the  FRONT  RUNNER 
reliability,  durability,  flexibility 
and  adaptability  with  a  two  year 
warranty 

Contact  us  for  your  nearest 
authorized  Coaxial  Dynamics 
representative  or  distributor  in 
our  world-wide  sates  network- 


COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway 
Cleveland,  Ohio  44135 
216-267-2233 
1-800-COAXIAL 
FAX:  216-267-3142 

Service  and  Dependability. .  A  Part  of  Every  Product 

E-  Mail  coaxa a t@apk.net http:--www.coaxiai.com 


1B6  ON  READER  SERVICE  C4RD 
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New  Simplex 
Full/Half  Duplex 

Autopatch  Only  $144 

Use  it  like  a  cellular  phone 

An  Affordable 

Autopatch  I 

packed  with  fl 

Incredible  I 

features ! ! ! !  |_ 

Simplex  Autopatch  withiteapeater  $193 
mil/Half  Duplex  Autopatch  $109 
Other  acessories  alio 


Telephone  line 


I 

2)  127  Power  Supply 
3j  2  transceivers 

4)  A  radio  microphone  connector  that  fits 
your  transceiver 

Automatic  CW  Identifier 

(automatically  send  call  sign) 

Programmable  time  out 

(win  disconnect  when  out  of  range.) 

User  selectable  password 

(Select  up  to  9  digits  to  activate  autopatch) 

Reverse  patch 

(able  to  page  you  when  your  phone  rings) 
Adjustable  Volume 
Easy  Installation 
Compact  size  1.25"  x .4"  x  2.4' 


£■£ 


Learn  code  faster  and  easier 
Better  than  code  tapes 
Light  weight  and  compact 
Ideal  for  beginners  to  advance 

*  Selectable  code  t. 

rates  3-33  wpm 
*User  friendly  menu 
*Flays  Standard 

and  Famsworth 
*Plays  continuous 

fresh  random  code 

*  Selectable  random 

character  playing 
•Runs  30  houis 

on  a  9  volt  battery 
•Size  2  3/8X4.5x1  Only  $88,99 

Six  Modes  of  Operation 

l  J  Continuous  Fresh  Random  Cods 

21  Teat  for  Copying  Random  Code 

3 J  Plays  Continuous  New  QSO  or  Basically 

ft  Conversation  Between  Two  People 
4}  Selectable  Random  Code 
5)  Interactive  Code  Training' 
8)  Playing1  Random  Words 

Deline  Pins  Pocket  Morse  only  $44.99 

is  like  the  Ultimate  except 
no  LCD  display 

Standard  Plus  only  $29.99 

Standard  code  trainer  is 
like  the  Deluxe  except 


No  internal 
speaker 

No  selectable 
random  code 


iflll  Q£  in 


Computer  Aided  Technology rlnc. 
4525  Production  Drive.  Dallas.  Texas  25235 
Phone:  214-3S0-0888 

Visa/MC  accepted  Add  $10.  $6  S/H.Tax  if  Applicable 


Newer  snv  die 

Continued  from  page  5 
and  beating  the  game?  It  means  making 
changes  in  your  food*  water,  work,  and  TV 
watching,  so  maybe  if  s  better  just  to  get 
angry  with  me  for  bringing  it  up  and  forget 
the  whole  thing. 

Why  doesn't  that  crazy  Wayne  slick  to 
writing  about  ham  radio?  This  is  supposed 
to  be  a  ham  magazine,  isn't  it?  Alas,  ham 
radio,  like  all  of  the  other  amusements  of- 
fered to  keep  us  quiet,  is  far  too  seldom  used 
as  a  way  to  have  fun  while  learning  and  just 
as  a  way  to  have  fun.  Far  too  small  a  per- 
centage of  hams  are  busy  pioneering  and 
learning  about  new  modes  or  bands.  Other- 
wise Vd  have  more  articles  for  73  trying  to 
gel  you  involved. 

We're  awash  in  amusements,  for  the  mind 
and  body.  It  helps  keep  us  from  learning 
about  and  then  challenging  the  system.  For 
the  body  we  have  a  long  list  of  destructive 
foods  which  taste  good — like  most  fast 
foods,  snacks,  and  desserts.  We  have  mind* 
numbing  drugs  such  as  alcohol  (a,k,a*  beer), 
tobacco,  and  the  harder  stuff.  We  have  end- 
less entertainments  to  keep  us  busy — watch- 
ing sports,  soaps,  movies,  and  sitcoms, 
listening  to  the  radio,  bowling,  golf,  and 

SO  OIL 

Our  daily  lives  are  full,  between  our 
sucker  work  (and  that  includes  commuting), 
our  family  (which  we  are  almost  ail  seri- 
ously screwing  up),  our  sucker  meals  (you 
really  should  know  better  than  to  ingest  the 
crap  you've  been  eating  and  the  poisoned 
waier  you've  been  drinking),  and  large 
screen  home  theater  entertainment,  com- 
plete with  a  PrimeStar™  dish.  And  the 
Internet  (I  almost  forgot  that  incredible 
time-waster). 

When  I  got  the  job  as  editor  of  CQ  in  1 955 
1  was  amazed  and  dismayed  when  I  got  to 
know  more  and  more  of  the  ARRL  direc- 
tors to  find  out  in  what  deep  contempt  they 
held  the  members  who  had  elected  them. 
"Dumb  as  slumps,"  they  explained.  They 
laughed  about  the  League's  facade  of 
democracy. 

But  it's  the  same  in  Washington,  where 
our  "leaders"  have  the  same  contempt  for 
the  public  (you).  In  this  case  it's  more  of  a 
mutual  contempt  because  we  know  Con- 
gress and  our  political  leaders  are  on  the 
take.  We  know  they're  taking  lobbyist  brib- 
ery money  to  run  TV  ads  which  will  guar- 
antee their  reelection.  We  know  they're 
using  media  consultants,  ad  agencies,  poll- 
sters, and  spin  doctors  to  manipulate  us, 
and  we,  like  sheep,  oblige  by  being  manipu- 
lated and  reelecting  them.  Our  politicians 
know  how  easily  we  can  be  manipulated  by 
things  like  prayer  in  the  schools,  abortion, 
flag  burning,  and  environmentalism,  where 
emotions  rule  over  reason, 


Sucker.  Hmm,  now  where  did  you  put 
those  golf  clubs? 

So,  are  you  mad  at  me?  Well,  am  I  right, 
or  am  I  exaggerating? 

Heck,  you  don't  even  own  your  home 
or  the  land  it  sits  on,  The  slate  owns  those 
and  rents  *em  to  you  with  what  is  called 
property  taxes.  How  about  your  car?  Do 
you  even  own  that?  Try  not  paying  your 
taxes  on  it  and  see.  Or  the  license  tag 
"registration1'  tax. 

So  what  can  you  do  about  all  this?  Right 
now  your  politicians  are  semi-listening  to 
you  via  opinion  polls  or,  if  you  are  a  mem- 
ber of  a  vociferous  organization  like  AARP, 
NRA,  ctc.t  they  hear  that  one-sided  view. 
Other  than  that  you  have  no  connection  with 
them,  despite  the  marvels  of  modern  com- 
munications. Mail,  faxes,  phone  messages 
and  E-mail  are  either  totally  or  completely 
ignored — unless  you  back  them  up  with  a 
bribe  (a.k.a.  reelection  campaign  donation), 
in  which  case  you'll  at  least  get  an  evasive 
answer.  Joining  a  militia  group  isn't  a  good 
answer  either. 

The  best  bet  is  to  understand  what's  go- 
ing on  so  you  can  beat  the  system,  then  per- 
haps you  can  help  me  teach  others  to  do  the 
same.  The  upside  is  a  longer,  healthier,  hap- 
pier, wealthier  life.  The  downside  is  you 
have  to  change  almost  everything  you  be- 
lieve. It's  easier  to  just  get  mad  at  me.  Shoot 
the  messenger. 

Books 

Even  though  1  provide  a  good  list  of 
sources  for  buying  the  books  1  review  in  my 
guide  to  "Books  you're  crazy  if  you  don't 
read,"  and  i  explain  in  bold  type  that  I  am 
not  selling  these  books  ("Oh,  Wayne's  just 
trying  to  sell  books"),  I  still  have  readers 
trying  to  order  them  from  me  or  Radio 
Bookshop.  Tul 

I  started  the  Radio  Bookshop  back  in 
1958  when  I  was  the  editor  of  CQ.  That's  a 
contest-oriented  ham  rag,  in  case  you're  not 
familiar  with  it  When  I  took  on  editing  the 
magazine  in  January  1955  at  a  marginal  sal- 
ary it  was  with  the  understanding  with  pub- 
lisher Sandy  Cowan  (not  a  ham)  that  if  I  got 
it  into  the  black  that  I  would  have  a  share  in 
its  success.  It  was  losing  around  $20,000  a 
month  at  the  Lime.  By  the  October  issue  I 
had  it  making  money  and  running  1 28  pages 
instead  of  64, 

By  1958,  with  the  money  rolling  in,  I 
asked  Cowan  about  the  sharing  he'd  agreed 
to.  He  pleaded  poverty.  Maybe  next  year, 
So  I  asked  for  a  half  page  of  free  advertis- 
ing in  the  magazine  so  1  could  sell  books  to 
hams  to  make  some  extra  money.  No  prob- 
lem, I  think  the  poverty  plea  was  honest 
because  I  found  out  later  lhat  he  was  taking 
the  profits  from  the  magazine  to  buy  a  60- 
fool  yacht. 
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Over  the  last  almost  40  years  the 
Bookshop  has  done  well  when  I  was  run- 
ning it  personally,  but  whenever  I've  aimed 
it  over  to  an  employee  10  run  ifs  managed 
Lo  lose  money.  1  never  was  able  lo  find  any- 
one  who  would  take  enough  interest  to  see 
that  we  stocked  good  new  books  and  kepi 
the  belter  sellers  in  stock. 

Cowan  and  1  split  when,  in  January  I960. 
with  him  owing  me  a  year's  pay  and  owing 
my  columnists  and  authors  over  a  year  for 
unpaid  articles  mid  columns,  my  assistant 
editor  made  a  copy  of  the  company's  1959 
financial  statement  which  showed  that 
CQ  had  made  over  $1  million  in  profits 
that  year  The  capper  came  at  Christmas 
when  Cowan  gave  me  a  $5  Christmas 
bonus,  saying  it  was  all  he  could  afford. 

I  tried  working  for  an  advertising  agency, 
but  didn't  enjoy  it.  So  J  sold  everything  1 
could  and  got  together  just  barely  enough 
money  to  put  oui  the  first  issue  of  73. 

Now.  back  to  the  Bookshop,  Unless  books 
are  advertised  and  promoted,  like  anything 
else,  they  don't  sell.  Book  stores  are  not  li- 
braries, so  if  a  book  doesn't  sell  fairly 
quickly  it's  sent  back  lo  the  publisher  for 
credit.  That's  why  Barnes  Si  Noble  are  able 
to  sell  remaindered  books  so  cheaply.  Pub- 
lishers print,  say,  50,000  of  a  new  title. 
Around  20,000  of  Lheni  may  be  actually 
sold,  which  pays  for  the  project.  The  30,000 
remainders  arc  sold  at  SI  or  less  each  lo 
B&N,  Crown,  and  other  such  outlets,  just 
Co  get  rid  of  them.  Well,  it  beats  selling  them 
as  wasie  paper. 

Oh,  the  publisher  saves  a  few  copies  for 
any  possible  laler  demand,  so  for  a  while 
Barnes  and  Noble  can  order  a  title  from  the 
publisher  for  you — until  it's  out  of  print. 

Which  brings  me  lo  libraries.  They're 
limited  by  their  shelf  space,  so  if  a  book  isn*t 
active  it  eventually  gets  sold.  1  keep  an  eye 
open  for  library  sales,  picking  up  some  ex- 
cellent books  for  around  }(H  to  25tf  each 
that  way.  A  few  years  ago  1  wanted  lo  help 
out  the  Peterborough  Town  Library  (the  first 
free  public  library  in  ihc  country),  so  I  went 
through  my  book  collection  and  picked  out 
a  few  hundred  titles  J  didn't  need  any  more 
and  donated  them,  You  guessed  it — I  was 
able  to  buy  most  of  them  back  for  100  each 
a  couple  years  later  at  their  book  sale. 

Yes.  1  could  make  money  selling  many 
of  (he  books  in  my  review7  guide.  I  could,  if 
]  could  find  someone  to  run  the  business. 
I  sure  don't  have  the  lime,  and  at  this  time 
of  my  life  I'm  not  going  to  do  anything  jusi 
in  order  to  make  money.  Of  course,  think- 
ing back,  there  have  been  very  few  busi- 
nesses lhai  I've  gotten  into  just  as  a  way  to 
make  money.  Like  almost  all  entrepreneurs, 
if  s  ihe  challenge  of  doing  something,  not 
the  money  involved,  which  has  always 
excited  me. 


Viva  CW! 

A  nice  article  on  how  to  get  involved  with 
CW  came  in  from  W6BNB,  Bob  was  ex- 
plaining how  much  fun  it  is  to  communi- 
cate via  a  key.  Hmm,  let's  sec:  Novices  are 
plugging  along  at  five  words  per  minute, 
Generals  and  Advanced  licensees  arc  up  to 
around  12  wpm.  Yes,  this  almost  got  me  to 
thinking. 

The  article  ran  almost  five  lype written 
pages.  At  12  wpm  it  would  take  someone 
three  and  a  half  hours  (with  no  errors  arid 
with  remarkable  bladder  control)  to  trans- 
mit it,  and  three  and  a  half  to  copy  it  on  the 
receiving  end.  Unless  someone  is  reading- 
challenged  they  should  be  able  to  read  the 
story  in  aboul  two  minutes.  Slow  readers 
might  take  up  lo  eight  minutes.  Tsk. 

Voice  ambles  along  at  around  150-200 
words  per  minute,  or  around  16  times  faster 
than  a  12  wpm  CW  contact.  Twelve  min- 
utes to  read  ihc  story  aloud. 

My  editor ia]  each  month,  which  runs 
around  7,000  words,  would  take  len  hours 
to  transmit  (and  receive),  not  counting  meals 
and  pil  stops.  Vd  rather  scan  it  into  my 
computer  and  send  it  automatically. 

Vty  thought  is  thai  at  I  2  wpm,  this  sure  is 
a  painfully  slo-o-ow  way  to  c-o-m-m-u-n- 
i-c-a-t-e.  Yes,  if  s  faster  than  smoke  signals 
and  the  snail,  but  just  barely.  No  wonder 
voice  communications  has  grown  to  be  SO 
popular,  with  CW  pretty  much  relegated  to 
the  small  minority  who  enjoy  it  No  won- 
der we're  ihe  only  ones  using  CW  any  more, 
]f  s  slow,  error- prone,  and  limited  in 
throughput  by  the  skills  of  the  sender  and 
the  receiver. 

So  howr  come  the  ARRL  has  so  religiously 
fought  every  effort  lo  eliminate  ihe  code 
from  ihe  license  exams?  Take  a  look  at  the 
organization's  name  for  a  hint.  Radio  relay. 
This  harks  back  to  the  old  spark  days  when 
distances  were  limited,  so  it  was  necessary 
to  relay  messages  for  them  to  cover  much 
territory.  This  evolved  into  the  ARRL\s  traf- 
fic system,  where  hundreds  of  ops  acted  like 
Western  Union  stations,  soliciting  messages 
from  friends  and  sending  them  gratis.  They 
happily  originated*  relayed,  and  delivered 
messages  by  the  tens  of  thousands. 

When  RTTY  came  along  in  1949  it  was 
restricted  to  the  VHF  bands  and  the  llm 
ham  band.  A  group  of  us  petitioned  the  FCC 
to  allow  RTTY  on  the  HF  bands,  but  the 
ARRL  fought  it,  worried  that  RTTY  might 
replace  CW  for  traffic  handling.  Indeed,  in 
1954  1  set  up  a  message  center  just  off  Times 
Square  in  New  York  so  the  public  could  send 
Christmas  messages  to  their  servicemen 
overseas.  There  was  a  CQ  magazine  cover 
photo  of  me  with  Skitch  Henderson,  Faye 
Emerson  and  Bill  Halligan  at  ihe  message 
center.  We  took  thousands  of  messages  from 


the  public  and  relayed  them  on  2m  from 
midiown  Manhattan  out  lo  Long  Island, 
where  they  were  sent  via  the  HF  traffic  nets 
to  Antarctica,  Europe,  and  Africa. 

Eventually,  despite  ihe  League's  every  ef- 
fort to  prevent  it.  we  got  the  FCC  to  okay 
low -band  RTTY,  but  it  never  caught  on  with 
ihe  League's  traffic  nets,  despite  a  through- 
put (at  that  time)  of  60  wpm  with  zero  er- 
rors as  compared  lo  the  usual  CW  net  15 
wpm. 

Instead  of  remaining  frozen  in  Ihe  1930s 
we  should  be  pushing  for  higher  and  higher 
throughput  on  both  the  HF  and  VHF  bands. 
With  the  Internet  rumbling  along  at  28  and 
56kbps,  that's  1,000  words  per  second  or 
60,000  words  per  minute.  Well,  that's  over 
telephone  lines,  so  we  should  be  able  to  do 
al  leasi  that  well  via  amateur  radio.  Instead 
it's  taking  us  about  three  and  a  half  days, 
day  and  night  with  no  pit  or  hamburger 
stops,  to  put  through  60,000  words  via  CW 
instead  of  one  minute.  Snore. 

Al  that  throughput  we  wouldn't  have  to 
transmit  verv  lon^  to  communicate  the  av- 
erage  ham  message.  A  half  second  bias! 
would  keep  the  receiving  op  busy  reading 
for  at  leasi  a  couple  of  minutes,  and  then 
another  couple  to  type  out  a  return  message. 
That  would  enable  a  hundred  or  more  QSOs 
to  be  handled  just  on  one  frequency. 

And  I  don't  remember  where  I  put  my 
key.  Darn! 

Cancer! 

The  cellular  phone  industry,  like  the  to- 
bacco industry,  is  still  doing  its  best  to  bury 
research  reports  showing  a  connection  be- 
tween cancer  and  their  product.  My  thanks 
to  Dr.  Kelly  VK4AOK  for  a  clipping  from 
an  Australian  paper  reporting  on  research 
done  with  200  mice,  half  of  which  were  ex- 
posed lo  cell-phone  radiation  for  two  half- 
hour  periods  a  day.  Over  a  nine-to-18  month 
period,  the  exposed  mice  had  2.4  times  as 
many  tumors  as  the  unexposed  mice, 

A  significant  increase  in  a  form  of  B-celi 
lymphoma  was  evident  early  in  the  experi- 
ment, and  the  incidence  continued  to  rise 
over  1  8  months,  which  suggests  that  the  ef- 
fects arc  cumulative  and  time -related.  B- 
cells  in  the  immune  system  are  the  key 
factor  in  over  S5%  of  all  cancers  and  infec- 
tions. Mice  are  not  men,  but  cells  are  cells. 

AM  this  merely  confirms  again  the  exten- 
sive research  by  Dr.  Ross  Adey  K6UJ,  the 
pioneer  in  researching  the  effects  of  micro- 
waves on  human  cells  and  the  brain. 

When  powerful  interests  are  threatened 
by  research,  as  they  have  been  writh  tobacco, 
EMI;s,  denial  amalgam,  root  canals,  aspar- 
tame, and  so  on,  the  lawyers  and  PR  spin 
doctors  get  into  the  act,  backed  by  an  eas- 
ily-bribed Congress  and  Administration*  and 
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Photo  A.  W2NSD  petting  a  friendly  critter.  Nope,  you  can't  feed  the  animals  ...  but  taking 
pictures  is  great  fun. 


it's  the  public  that  suffers.  We're  more 
expendable  than  the  money. 

Vanity,  Vanity 

I  see  where  the  FCC  is  planning  to  in- 
crease the  vanity  eallsign  fee  from  $30  for 
ten  years  to  $50.  It  started  out  as  $70,  Big 
deal.  At  any  of  those  prices  it's  a  hargain. 

Back  in  1948,  when  1  moved  lo  Southern 
Pines,  North  Carolina,  lo  take  a  job  as  an 
announcer  at  WEEB,  the  station  owner  ex- 
plained after  Vd  gotten  there  that  I'd  have 
lo  get  a  First  Phone  ticket.  So  1  took  the  train 
Lq  Washington  that  night,  arrived  the  next 
morning,  took  the  test,  and  got  my  ticket. 
While  I  was  there  I  asked  'em  what  eallsign 
they  were  up  to  in  the  amateur  division  for 
the  W4  area.  "Oh,  we're  issuing  W4NSA 
right  now.1'  "Slop  Ihe  presses!"  1  yelled.  The 
result  was  that  1  got  W4NSD.  Back  then 
there  was  no  problem  with  keeping  one's 
suffix,  if  it  was  available.  When  1  moved 
back  to  New  York  to  work  at  WP1X  as  a 
cameraman  1  changed  back  to  W2NSD. 

In  those  days  it  was  easier  to  change  call 
prefixes  than  Lo  do  the  paperwork  required 
for  portable  opera  Li  on. 

When  1  moved  to  Cleveland  to  work  for 
WXEL  as  a  TV  director  I  changed  it  to 
W8NSD.  1  remember  the  ARRL's  Sweep- 
stakes contest  l hat  year.  For  the  first  week- 
end I  operated  from  Cleveland  as  W2NSD/ 
8.  On  the  second  weekend  1  was  back  in 
New  York  operating  as  W8NSD/2,  since  my 
call  change  had  arrived  during  the  week,  I 
had  kW  stations  at  both  locations,  so  the 
only  piece  ol  equipment  I  used  in  common 
for  the  two  contest  weekends  was  my  D-104 
mike. 
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In  1962,  when  I  moved  to  New  Hamp- 
shire, 1  called  the  FCC  to  see  if  W1NSD  was 
available.  Well,  it  wasn't  in  use,  but  the  FCC 
had  slopped  the  practice  of  swapping  call 
prefixes.  However,  if  Td  hold  on  for  a  few 
months  they  expected  their  policies  to 
change  and  1  could  set  the  W1NSD  call.  So 
1  operated  temporarily  as  W2NSD/L  And 
here  we  are  35  years  later  and  I've  gotten 
sorta  used  to  being  "'portable  1."  1  see  that 
WINSD  is  still  open,  but  what's  the  benefit 
in  changing?  The  only  call  I'd  pay  $50  (or 
$500)  for  would  be  "W,"  I  might  settle  for 
Wl,  remembering  the  fun  I  had  operating 
JY1  for  a  couple  of  weeks  from  the  palace 
in  Jordan. 

Hmrn,  I  haven 't  had  any  real  ham  adven- 
tures for  a  while — I've  got  to  get  on  the 
slick.  No,  1  don't  want  to  operate  from 
Navassa  again — twice  was  enough.  Once 
we've  got  some  sun  spots  going  again  and 
the  DX  is  up,  I'll  have  to  look  around. 

Six  Flags 

Sherry,  suffering  somewhat  from  cabin 
fever,  suggested  we  celebrate  her  birthday 
by  making  a  trip  down  to  New  Jersey  to  visit 
the  Six  Flags™  amusement  and  game  park. 
And  while  we're  in  ihe  area,  visit  the  Statue 
of  Liberty.  Well,  heck,  I'm  so  far  behind  in 
my  work  that  another  two  or  three  days 
won't  make  much  difference. 

The  only  problem  w?e  had  on  the  way 
down  was  getting  to  the  Statue  of  Liberty 
ferry  at  Battery  Park  on  Manhattan  just  in 
Lime  to  see  the  last  ferry  of  the  day  (3:30 
p.m.)  leave  without  us.  Oh  well,  we'll  catch 
ihe  old  gal  on  the  way  back. 

Our  first  event  the  next  morning  was  the 


game  park,  where  we  drove  through,  being 
careful  not  to  hit  loo  many  animals.  That 
was  fun.  despite  their  having  the  more  dan- 
gerous animals  behind  fences.  It  was  fun 
having  a  great  big  deer  come  up  and  stick 
his  nose  in  my  car  window  so  I  could  reach 
up  and  scratch  his  ears.  The  giraffes,  too, 
were  right  out  there  in  the  road  begging  for 
handouts  from  every  passing  car.  Ditto  ihe 
ostriches. 

The  last  section  of  the  Safari  park  had  the 
baboons  and  they  were  busy  swarming  over 
the  cars,  looking  for  food.  The  car  ahead  of 
us,  despite  endless  signs  asking  visitors  not 
to  \ccd  the  animals,  handed  out  at  least  a 
dozen  bananas  to  the  baboons.  It's  fun  hav- 
ing a  baby  baboon  sitting  on  your  rear-view 
mirror  looking  curiously  in  at  you. 

Next  wc  headed  for  the  amusement  park. 
$7  parking  fee  in  addition  to  the  $35  park 
entry  charge.  Hmrn.  The  weather  couldn't 
have  been  better — sunny,  but  cool  enough 
to  need  a  light  jacket.  Alas,  the  park  was  a 
serious  disappointment.  It  was  dirty  and 
seedy,  I  guess  we've  been  spoiled  by  the 
Disney  parks — we've  visited  'em  in  Ana- 
heim, Orlando,  Paris,  and  Tokyo.  The 
Disney  rides  are  fun,  the  food  outstanding, 
and  everything  is  kept  spotlessly  clean'. 
We  found  the  food  at  Six  Flags  expensive, 
made  more  frustrating  by  long,  slow  lines 
(did  they  train  their  staff  in  Russia?),  and 
not  very  good.  Wc  tried  watching  some  of 
the  free  entertainments.  Ugh!  Most  of  the 
rides  were  $5,  but  they  didn't  look  interest- 
ing enough  to  bother.  We  left,  grumbling  in 
disappointment. 

The  next  morning  we  made  two  more  trips 
through  the  game  park,  enjoying  every 
minute  of  it.  Ft  takes  over  an  hour  lo  get 
through  the  place  and,  ignoring  the  endless 
warning  signs  to  keep  our  windows  closed, 
we  didn't,  so  wc  got  a  ton  of  great  animal 
pictures.  One  ol  the  baboons  capped  the  ex- 
perience by  sitting  on  the  van  roof  and 
peeing  down  our  front  window. 

On  the  return  trip  we  caught  the  Liberty 
Island  ferry  from  Liberty  Park  in  New  Jer- 
sey, thus  avoiding  the  dangers  of  New  York 
City.  There  was  a  very  long,  very  slow  line 
of  people  climbing  the  384  steps  to  the 
crown,  so  wrc  settled  for  an  elevator  ride  to 
the  top  of  the  old  lady's  pedestal,  where  I 
took  ihe  required  pictures  of  Lower  Manhat- 
tan. The  ferry  and  the  island  were  packed 
with  kids.  Thousands  of  kids,  brought  in  by 
the  bus  loads. 

We  got  back  to  the  farm  around  midnight. 
The  game  park  sure  made  the  whole  trip 
worthwhile.  For  Six  Flags,  if  it  was  across 
the  street,  and  free,  1  wouldn't  bother 


going. 


When  I  was  a  kid  we  lived  across  the 
street  from  the  Washington  Zoo,  so  I  spent 
a  lot  of  time  getting  to  know  the  animals 


and  birds  during  the  year  we  lived  there, 
zooming  arnund  on  my  bicycle.  Imagine 
being  able  to  go  to  the  zoo  every  day,  if  you 
want! 

Avoiding  Shots 

Unless  you've  been  so  totally  suckered 
into  believing  in  the  importance  of  immu- 
nization shots  that  you  haven't  read  the 
Walene  James  book,  Immunization,  The  Re- 
ality Behind  the  Myth,  which  I've  both  re- 
viewed in  my  editorial  and  included  in  my 
guide  to  "Books  you're  crazy  if  you  don't 
read/'  your  next  step  is  to  ask  what  you  have 
to  do  to  avoid  having  your  children  (or 
grandchildren)  given  shots  which  do  little 
good  at  best  and  can  do  serious  permanent 
damage  or  kill  them  at  the  worst. 

Before  you  decide  that  Wayne's  off  his 
rocker  again,  which  is  the  usual  explanation 
when  what  I  report  is  In  disagreement  with 
what  you've  been  taught  to  believe  by  our 
school  system  and  the  media,  do  me  the 
courtesy  of  doing  your  homework.  My  goal 
is  to  learn  what  1  can  in  order  to  help  you 
live  a  better  life.  Unfortunately,  much  of 
what  I've  learned  is  against  commonly  held 
beliefs. 

Continued  on  page  44 


EVERY  ISSUE  OF 
73  A  mateur  Radio  Toda 


on  Microfiche! 


The  entire  run  of  73  from 
October  1960  through  last  year 
is  available. 

You  can  have  access  to  the 
treasures  of  73  without  several 
hundred  pounds  of  bulky  back 
issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card 
file  on  your  desk. 

Wc  offer  a  battery  operated 
hand  held  viewer  for  $75,  and  a 
desk  model  for  $260.  Libraries 
have  these  readers. 

The  collection  of  over  800 
microfiche,  is  available  as  an 
entire  set,  (no  partial  sets)  for 
$325,  plus  $5  shipping  (USA). 
Annual  updates  available  for 
$10.  Satisfaction  guaranteed  or 
money  back ! 

^UCKMASTER 

6196  Jefferson  Highway 
Mineral,  Virginia  231 17 

540:894-5777*8(X);  282^5628 

e-mail:  info@buck,com 
Fax  540:894-9141 

CIRCLE  16B  ON  READER  SERVICE  CARD 


.   «t  4*  ™-  ■* 


*    JC    ? 
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Neueh  srv  die 

Continued  from  page  43 

You  don* I  have  to  have  your  children  in- 
oculated. You  don*l  have,  to  be  inoculated 
yourself,  And  you  don't  have  to  become  a 
member  of  Green's  Religious  Cnh  lo  avoid 
shots.  Yes,  I  know  all  about  the  school  rules 
that  require  all  kids  to  have  shots.  But  what 
I  know  that  you  don't  is  that  you  don "  i  have 
10  obey  those  rules.  You  don't  even  have  to 
accept  shots  in  the  military  or  for  foreign 
travel. 

For  schools,  all  you  have  to  do  is  supply 
a  release  form  which  requests  an  exemption 
from  medical  vaccines  for  your  child  be- 
cause it  violates  the  free  exercise  of  your 


sincerely  and  consciously  held  beliefs — and 
that  you  assume  full  responsibility  for  your 

child's  health*  thus  releasing  the  school  from 
same. 

There's  a  booklet  that  covers  the  subject 
thoroughly,  explaining  what  to  do  (and  what 
not  lo  do — Hkc  try  to  explain,  argue  or  rea- 
|  son  wiih  school  or  other  public  officials). 
It's  Immunization  Exentptittns  from 
Dorrance  Publishing,  643  Smithficld  SL, 
Pittsburgh  PA  15222.  The  34-pager  is  $11, 
including  s/h.  ISBN  0-8059-3319-0. 

Remember  Miss  America  a  couple  years 
ago?  She  was  made  stone  deaf  by  immuni- 
zation shots.  Other  children  are  killed  (a  re- 
grettable, but  acceptable  loss  to  the  trillion 
and  a  half  dollar  medical  industry),  or  come 


Photo  B.  Gtraffiv  park , 
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down  with  polio.  1  know  that  the  major 
health  problems  of  my  life  started  soon  af- 
ter getting  my  childhood  shots. 

No,  fm  not  selling  the  book.  I  probably 
should,  just  to  make  it  easier  for  you,  but 
then  Id  get  the  usual  'Wayne's  just  inter- 
ested in  making  money"  crapola  from 
people  who  have  been  too  dumbed  down  by 
the  system  to  think  for  themselves. 

Water 

Are  you  and  your  family  still  drinking  tap 
water  in  spite  of  my  editorials?  A  recent 
newspaper  article  sent  in  by  a  reader  pointed 
out  that  the  sodium  fluoride  our  government 
is  putting  in  our  water  supplies  and  which 
we  also  get  in  some  toothpastes  can  dam- 
age the  central  nervous  system.  "This  dam- 
age can  cause  motor  dysfunction,  1Q  deficits 
and  learning  disabilities,  Harvard  Medical 
School  claims  the  poison  can  accumulate  in 
the  brain  tissues.  Researchers  have  claimed 
for  years  that  fluoride  is  linked  to  bone  can- 
cer, hip  fractures  in  the  elderly,  and  in  tooth 
decay/" 

Are  you  distilling  the  water  you  drink 
yet?  I  sure  am!  It's  not  a  big  deal  to  purify 
the  relatively  small  amount  of  water  you 
drink — a  gallon  or  two  a  day  per  person* 
My  latest  Damark  catalog  lists  the  Genesis 
distiller  at  $180(800-827-6767). 

And  what  do  you  think  the  long-term  ef- 
fects of  [he  chlorine  they're  using  to  kill 
germs  in  your  water  are  doing  to  your  body 
and  mind?  Chlorine  is  a  poison  Are  you 
really  still  drinking  thai  stuff?  Do  you 
have  some  kind  of  a  death  wish?  Hey,  there 
are  easier  ways  to  get  out  of  a  lousy  job 
than  slowly  poisoning  yourself  (and  your 
family). 

Then  there's  the  copper  from  your  pipes 
and  lead  from  the  soJder  joining  the  pipes, 
and  so  on.  No  wonder  you* re  getting  sick, 
feel  so  tired  and  can't  think  as  well  as  you 
used  to, 

FCC  News 

There's  a  move  afoot  lo  make  it  easier  for 
traveling  hams  to  operate  in  the  countries 
they're  visiting,  and  for  foreigners  to  oper- 
ate here.  Right  now  we  have  to  apply  for 
operating  permits  for  every  country  wc  visit, 
which  takes  lime  and  money.  Having  oper- 
ated from  over  60  countries  so  far,  1  can  at- 
test to  the  frustrations  involved — the 
paperwork,  the  weeks  it  often  takes,  and  the 
license  fees. 

When  the  agreements  arc  all  signed  Til 
let  you  know  so  you  can  take  an  HT  and 
maybe  an  HF  portable  the  next  time  you* re 
traveling.  Til  also  Jet  you  know  what  coun- 
tries are  parlies  to  the  agreements,  but  it 
does  look  as  if  it's  going  to  include  most  of 
Europe  and  the  Americas, 


While  on  the  Eopic  of  traveling,  I've  been 
amazed  at  how  few  people  are  using  credit 
cards  to  pay  for  my  booklets  and  for  sub- 
scriptions to  73  and  Cold  Fusion.  If  you 
have  a  business  you*ve  got  to  be  really  dumb 
not  to  get  an  airline  credit  card  and  rack  up 
free  flying  miles  as  you  pay  for  as  many 
business  expenses  as  you  can  with  the  card. 
Plus  your  groceries,  gas,  and  so  on.  Sherry 
and  I  have  had  Continental  Airlines  cards 
for  years  now  and  we've  been  able  to  fly 
first  class  to  Europe  once  or  twice  a  year 
just  on  the  free  miles.  Who  says  it's  expen- 
sive to  travel?  Only  if  you're  not  taking 
advantage  of  the  opportunities. 

We  both  like  Continental  Airlines.  Yeah, 
they  had  some  problems  when  they  got 
started,  but  they  go  almost  anywhere  we 
want,  and  have  given  us  no  hassles.  When 
we  were  doing  more  traveling  we  used  to 
buy  yearly  (senior)  passes  on  Continental 
(and  Eastern  before  that)  which  allowed  us 
to  travel  once  a  week  anywhere  in  the  coun- 
try. That  brought  down  my  traveling  cost  to 
around  $50  a  flight!  In  the  last  year  or  so 
T  ve  been  so  busy  that  I  haven't  had  enough 
time  to  travel,  so  we've  skipped  getting  the 
yearly  passes, 

Continental  has  done  a  nice  job  for  us, 
with  on-time  departures  and  arrivals,  no  lost 
luggage,  and  decent  meals. 

Liar  Liar 

When  I  see  a  senator  or  congressman  on 
TV  telling  us  that  campaign  contributions 
don't  in  any  way  influence  his  actions  or 
votes,  why  am  I  reminded  of  the  lineup  of 
tobacco  executives  swearing  in  that  con- 
gressional hearing  that  tobacco  is  not  ad- 
dictive and  does  not  cause  sickness  and 
death? 

This  is  what  came  to  mind  as  I  read  Ar- 
ticle II,  Section  4  of  our  Constitution,  "The 
President,  Vice  President  and  all  civil  Of- 
ficers of  the  United  States,  shall  be  removed 
from  Office  on  Impeachment  for,  and  Con- 
viction of,  Treason,  Bribery*  or  other  High 
Crimes  and  Misdemeanors."  Bribery? 

If  it  isn't  for  the  purpose  of  bribery,  what 
is  the  purpose  of  individuals  and  corpora- 
lions  "donating"  millions  of  dollars  for  re- 
election campaigns?  Corporations  are  not 
known  for  throwing  away  money.  They  in- 
vest it. 

I  plead  guilty  myself.  In  the  past  Tve  do- 
nated $1 00  or  so  to  election  campaigns  and 
I've  recommended  you  do  the  same  thing. 
And  what  did  I  expect  in  return?  Quid  pro 
quo?  I  expected  to  be  able  to  get  my  sena- 
tor or  representative  on  the  phone  when  I 
had  a  concern.  I  wasn't  donating  my  money 
to  be  a  good  guy  and  help  another  good  guy 
get  elected — I  had  the  expectation  of  my 

Continued  on  page  56 


ELECTROMAGNETIC  MEASURING  TOOL 


New  Tri Field®  Broadband  Meter  combines  a  broadband  field  strength 
meter  with  an  AC  magnetic  &  electric  field  meter  in  a  single  package 
RF  field  strength  setting  {vertical,  10-1000  V/m  @  100  KHz  -2.5  GHz  )  is 
ideal  for  making  near-field  transmitter  measurements,  finding  RFI  on  a 
line,  testing  leaky  microwave  ovens  or  finding  hidden  surveillance  "bugs ". 
AC  magnetic  setting  {0.2  -100  milhgauss  @  60  Hzh  range  50  Hz  -100 
KHz,  full  3-axis  magnitude)  tests  for  magnetic  interference  (a  sometimes 
nasty  but  difficult-to-pin-down  problem  with  sensitive  equipment),  tetis  you 
wnich  of  several  lines  is  carrying  AC  or  pulsed  current,  finds  underground 
power  lines,  tells  you  if  a  power  supply  or  transformer  is  "on",  without 
contact.  AC  electric  field  setting  (0.5  -100  KV/m  @  60  Hz,  range  50  Hz 
-100  KHz)  tells  you  which  line  is  "hot"  vs.  "neutral",  finds  AC  wiring  in  waifs, 
and  determines  whether  equipment  is  properly  g rounded . 

Includes  standard  9-Volt  battery.  1  year  warranty    Price  $170  includes 
delivery  in  US  ,  Canada   Also  available:  low  cost  digital  DC  magnetic  & 
electrostatic  field  meters,  air  ion  counters.  Cat!  for  free  catalog. 
All  meters  made  in  USA  by  AlphaLab,  Inc  / 1 280  South  300  West  / 
SALT  LAKE  CITY  UT  841 01 ,  Tel.  800-769-3764  or  801  -487-9492. 
Major  credft  cards  accepted. 
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74e  TU^d  Aady  -  N6WPA 

Losing  your  source  of  power? 
Have  your  old  case  refitted  with  NEW  cells  and  $ave! 
Convert  your  pack  to  NiMH  I 

Same  size  pack  —  HIGHER  capacity! 

*Handhelds  *LapTops  ^Commercial  Radios  ^Camcorders 
^Portable  Scanners  *Test  Equipment  *Power  Tools 

*  Any  Special  Application 

NEW  replacement  packs  &  Individual  cells  also  available! 

nBF\  Call  for  a  price  list ! 

17052  Alameda  Drive     Ferris,  CA  92570 

(909)  789-0830  FAX  (909)  789-4895 
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Make  Your  own  Etched  Circuit  Boards. 
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With  Kepro! 


i 


To  make  your  own  prototype  printed  circuit  boards,  call 
Kepro  -  for  your  FREE  "How  to  Make  a  Printed  Circuit 
Board"  booklet.  For  our  catalog  of  products  and 
services,  or  our  easy  step-by-step  "How  To"  booklet,  call: 

800-325-3878 
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Kepro  Circuit  Systems,  Inc. 
314-861-0364  in  St.  Louis 
kepro@worldnet.att.net 


3640  Scarlet  Oak  Blvd 

800-325-3878 


St.  Louis,  M0  63122-6606 
FAX  31 4-861  -91 09 
www.kepro.com 
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Number  46  on  your  Feedback  card 


Mobile,  Portable  and  Emergency  Operation 


Steve  Nowak  KE8YN/5 
15475  SuTTimerwood  Avenue 
Baton  Rouge  LA  7081 7 

Ultra-basic  mobile 
Operations 

I  do  a  lot  of  traveling  in  my  job, 
and  getting  in  a  little  radio  time 
helps  pass  the  time  imd  make  the 


antenna  from  the  base,  it  can  easily 
fit  in  most  suitcases.  There  are  a 
number  of  these  units  which  can 
operate  on  both  2m  and  440MHz, 
although  those  that  claim  to  be 
"gain"  antennas  tend  to  be  a  few 
inches  too  long  to  fit  my  suitcase. 
In  am  case,  check  the  antenna  out 
before  you  pack  it  for  the  trip.  1  usu- 
miles  go  faster  A  five-hour  drive     aJly  do  a  quick  continuity  check  to 


on  the  interstate  will  pass  much 
easier  if  I  can  talk  with  a  few  folks 
on  the  way.  Since  1  often  end  up 
using  rental  ears,  a  handie-talkie  is 
the  radio  of  choice  much  of  the 
time. 

What  do  you  need  to  operate 
comfortably  on  2m  or  440MHz 
when  on  the  go?  Obviously  you 
need  a  radio*  but  1  ike  many  aspects 
of  this  hobby,  it's  the  peripherals 
which  make  the  system  work 
better  and  much  rmwe  fun. 

The  first  and  most  important  item 
is  a  reasonable  antenna.  For  an  an- 
tenna, there  are  several  eh<  nces.  The 
rubber  ducky  type  or  antenna  may 
be  fine  Ionise  ai  the  hnmfcsl,  but  is 
pretty  impractical  for  use  in  the  can 
Not  only  is  the  short  flexible  an- 
tenna marginal  lo  begin  with,  but 
the  auto  body  acts  as  a  pretty  effec- 
tive radio  frequency  shield.  Some 
people  like  ihc  clips  which  allow 
you  to  mount  ihe  rubber  ducky  an- 
tenna so  thai  it  is  outside  the  win- 
dow. While  this  does  eliminate 
much  of  the  shielding,  it  issiill  otils 
a  rubber  ducky.  For  use  in  the  car,  I 
prefer  a  magnetic- mount  quarter- 
wave  antenna.  II  vou  remove  the 


Radio  Bookshop 


Phone  800-274  7373  m  603  924-0058,  FAX 

**n-92-*-S6i3*  ur  *e*  imfcr  torn  on  pigx  81 
far  entering  idfiinnjijoti 

One-Hour  CW  Course.  How 
anyone  can  pass  ihe  5  wpm  code 
test  with  less  than  one  hour  of 
study.  This  also  explains  the  sim- 
plest system  for  learning  the  ctnle 
at  13-  and  20-per  ever  discov- 
ered. Or.  do  il  the  old  fashioned 
tARRL)  hard  way  and  suffer. 
Your  choice. 

Pure  Silver  Wire    for   making 
those    miracle    silver    colloids. 
Two  3"  lengths  of  #10  99.999  | 
pure  silver  wire  $15*  Should  last 
for  years. 

BioelectrifitT  Handbook. Back- 
ground, circuits,  uses.  etc.  $10. 


make  suit  that  the  center  conduc- 
tor and  braid  are  not  shorted,  and 
that  there  is  cominuitv  from  one  end 
of  the  antenna  to  the  other, 

Make  certain  that  the  threads  of 
the  antenna  are  clean.  I  once  bought 
a  dual -band  magnetic- mount  an- 
tenna while  on  a  trip  and  set  it  on 
the  roof  It  operated  extremely 
poorly,  and  when  I  packed  it  into 
my  suitcase  I  realized  that  the 
threads  had  been  painted  and  were 
effectively  insulated  from  the  base. 
Set  ihe  SWR  using  your  own  car; 
this  should  be  close  enough  for 
most  other  vehicles.  In  any  case,  it 
will  beat  the  alternatives.  Installa- 
tion only  takes  a  moment  once  you 
gei  to  ihe  can  and  it  can  be  tucked 
back  inside  the  car  when  you  park, 
A  couple  of  suggestions  might 
make  this  choice  easier 

First,  when  transporting  the  an- 
tenna in  your  suitcase,  keep  the 
magnet  away  from  computer  disks 
or  audio  tapes. 

Second,  use  a  piece  of  metal  as  a 
"keeper**  to  contain  the  magnetic 
field.  A  round  cover  plate  from  an 
electrical  junction  box  can  be  ob- 
tained at  any  hardware  store  and 
costs  less  than  a  dollar,  This  not 
only  helps  contain  the  magnetic 
field,  but  also  helps  the  magnet  re- 
tain its  strength.  Don't  forget  to  re- 
move the  metal  plate  before  putting 
the  antenna  on  the  car. 

Third,  try  to  attach  the  antenna 
to  the  center  of  the  roof  and  try  to 
minimize  dirt,  moisture  or  snow 
from  the  location  where  the  antenna 
u  ill  be  mounted. 

Finally,  I  usually  bring  the  coax 
in  through  the  right  rear  door  so  thai 
k  is  not  kinked  sharply.  A  center 
conductor  which  is  braided  wiU  be 
less  likely  to  break  than  a  single 
conductor  When  brineins  the  wire 
into  the  vehicle,  do  not  coil  the 


excess  as  this  will  form  aeon"  which 
the  antenna  designer  did  not  include 
in  his  or  her  calculations. 

For  use  outside  the  vehicle,  I  like 
to  lake  either  a  flexible  quarter- 
wave,  which  mounts  on  die  handie- 
talkie,  or  else  a  telescoping 
five-eighths  wave.  Sometimes  the 
nearest  repeater  is  located  quite  a 
distance  from  the  hotel  where  I  plan 
to  stay,  and  die  rubber  ducky  isn't 
enough.  A  J -pole  made  from  a  sec- 
tion of  television  twinlead  is  also 
useful,  especially  if  you're  going  to 
be  at  one  location  for  a  while.  The 
J-pole  can  be  hung  from  the  cur- 
tain rod  in  the  hotel  room  with  a 
small  hook  or  string,  h  also  has  the 
advantage  of  being  able  to  be  rolled 
up  into  a  very  small  package. 

Power  is  always  a  consideration, 
of  course.  When  traveling,  I  tend 
to  use  the  HTs  battery  packs,  and 
recharge  them  in  the  evening,  A 
spare  battery  pack  is  important,  as 
is  the  chaigcr.  Although  I  have  a 


often  be  found  for  less  than  $  10  and 
will  make  operating  much  easier 
While  I  sometimes  use  headphones 
with  an  attached  microphone  for 
portable  operation,  1  prefer  using 
the  external  speaker  in  the  car.  In 
some  states,  wearing  headphones 
while  driving  is  illegal.  In  any  case, 
if  an  emergency  vehicle  is  using  its 
siren,  I  want  to  be  able  to  hear  it — 
or  any  other  traffic  hazard  for  that 
matter. 

Finally,  for  VHF  and  UHF  op- 
erations, vou  will  need  to  know 
which  frequencies  are  available  at 
different  locations.  The  repeater 
directories  have  come  a  long  way 
in  the  past  few  years,  and  each  type 
has  its  advantages  and  disadvan- 
tages. The  adas  type  of  directory  is 
easier  to  use,  particularly  if  you* re 
not  familiar  with  the  area.  On  the 
other  hand,  I've  run  across  areas 
where  some  repeaters  were  omit- 
ted, The  pocket-sized  directory  is 
more  complete  and  has  additional 


If  an  emergency  vehicle  is  using  its 
siren,  I  want  to  be  able  to  hear  it!" 


rapid  charger,  when  1  travel  I  only 
take  the  trickle  charger  Most  of 
these  are  the  **waLl  wan"  variety, 
which  incorporates  a  plastic  box 
containing  the  transformer  that 
plugs  directly  into  the  wall,  If 
you're  traveling  and  don't  use  hard- 
sided  luggage,  there  is  always  the 
risk  of  the  plug  getting  bent  during 
baggage  handling.  One  way  to  pre- 
vent this  is  to  use  the  type  of  recep- 
tacle found  on  extension  cords  as  a 
plug  cover  Cut  the  wire  flush  with 
the  receptacle,  then  plug  the  charger 
into  the  receptacle. 

I  have  also  had  handie-talkies 
which  had  drop-in  power  units  that 
could  fit  over  the  glove  compart- 
ment door  These  not  only  powered 
the  rig.  but  also  could  trickle-charge 
the  battery  pack.  They  usually  plug 
into  the  cigarette  lighter  and  some 
even  have  a  small  light  to  illumi- 
nate the  face  of  the  handie-talkie. 
Obviously,  a  hand-held  microphone 
is  important  if  using  this  type  of 
power  supply. 

In  the  car.  unless  you're  using  a 
drop-in  charger,  if  s  easy  to  use  the 
HT  as  a  microphone,  but  small  units 
have  incredibly  small  speakers.  At 
highway  speeds,  the  sound  is  ter- 
rible. A  small  external  speaker  can 


information  about  the  repeater 
capabilities. 

I  tend  to  write  repealer  frequen- 
cies on  die  map  1  plan  to  use.  If  it's 
an  area  I  pass  through  frequently,  I 
may  highlight  my  favorite,  but  I 
leave  the  others  listed.  You  never 
know  when  you  may  need  direc- 
tions or  assistance,  and  the  preicrred 
repeater  isn't  working,  or  no  one 
responds.  My  favorite  maps  for 
these  purposes  are  the  ones  the  auto 
club  uses,  which  are  bound  into  a 
small  booklet  for  a  specific  route. 
Naturally,  I  tend  to  program  appro- 
priate frequencies  into  my  HTs 
memory,  but  if  I  want  to  make  a 
contact  in  a  hurry,  the  map  helps 
me  decide  which  frequencies  1 
want. 

Some  of  the  ideas  in  this 
month's  column  may  be  useful. 
not  only  to  the  traveler,  but  also 
to  those  who  are  new  to  the  hobby 
and  are  getting  started  on  2m  or 
44t)MHz,  For  many  of  us,  the 
handie-talkie  was  our  first  rig,  and 
finances  tor  spouses)  may  toler- 
aie  the  purchase  of  one  radio*  but 
balk  at  purchasing  two  or  three. 
Hopefully  there  may  be  an  idea 
or  two  here  which  will  help  you 
get  a  successful  start. 
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Specirl  euents 


Listings  are  free  of  charge  as  space  permits.  Please  send  us 
your  Special  Event  two  months  in  advance  of  the  issue  you 
want  it  to  appear  in.  For  example,  if  you  want  it  to  appear  in 
the  November  issue,  we  should  receive  it  by  August  31. 
Provide  a  clear,  concise  summary  of  the  essential  details 
about  your  Special  Event. 


AUG  2 

CARLINVILLE,  IL  Computer  Fair/ 
Hamfest  '97  will  be  held  by  the 
Macoupin  County  ARC,  Inc.,  at  the 
Moose  Lodge  in  Cariinville*  New 
location:  take  I-55  exit  60,  follow 
signs  5  blocks  west  of  the  square 
on  Rt.  10SH  ium  left  on  Alton  Rd.  and 
watch  for  signs,  Gate  time  is  7  a.m- 
noon.  Setup  is  at  6  a.m.  Adm.  $3. 
For  general  and  vendor  inquiries, 
call  Tim  Jones.  (217)  627-2355. 
There  will  be  VE  exams  for  all 
classes;  pre- registration  is  required. 
Call  BUI  Ogie  N0AE  (217)  854- 
8261.  Talk-in  on  146.S2/.22. 

COLUMBUS,  OH  The  Voice  of 
Aladdin  ARC  will  host  the  7th  Annual 
Columbus  Hamfest  from  8  a,m.-3 
pm  at  the  Aladdin  Shrine  Facility. 
3850  Stelzer  Rd+  From  1-270,  exit 
WB  onto  Morse  Rd.,  go  1/4  mi.  to 
Stelzer  Rd..  turn  south.  Vendor 
setup  from  6:30-8  a.m.  Free 
parking.  Com  mere  iaJ  exhibits,  fiea 
market,  refreshments,  door  prizes, 
free  seminars.  VE  exams,  register 
at  9:30.  Adm.  $5  adults,  children 
under  12  free.  Indoor  6-ft.  tables,  S8: 
outdoor  spaces,  S3.  Talk-in  on 
147.84(-).  For  further  info,  contact 
Jim  Morton  KB8KPJ,  6070  Nonhgap 
Dr..  Columbus  OH  43229- 1945:  tei 
(614)  846-7790  eves  only. 

HOUGHTON,  Ml  The  1997  Up- 
per Peninsula  Amateur  Radio 
Convention,  better  known  as  the 
U.R  Hamfest.  will  be  held  at  the  City 
of  Houghton's  Oee  Stadium  facility, 
located  on  tfie  downtown  waterfront. 
Doors  open  to  the  public  at  9  a.m. 
EOT.  Vendors  and  persons  selling 
equipment  will  have  main  floor 
access  beginning  at  7  a.m.  EDX 
Friday  eve.  access  wiJi  also  be 
available,  although  overnight 
storage  will  be  at  owner  s  risk.  AC 
power  by  previous  arrangement 
only.  Tables  are  S6/full  table,  $4/hatf 
table.  Contact  Roland  Burgan 
KB8XL  (906)  482-2403;  E-mail: 
lrburgan@up.nell  Packet:  [KB8XI 
0W8YY.WPMl.MLUS.NAj.  For 
lodging/camping/boating  infor 
contact  Keweenaw  Chamber  of 
Commerce  at  1*800-338-7982,  or 


on  the  Web  at  [http;//www.portup 
,  com/ mainstr/chamber/home.  html]. 

AUG  2  &  3 

JACKSONVILLE,  FL  The  1997 
ARRL  National  Convention  will  be 
held  at  tfie  Osborn  Convention 
Center  in  Jacksonville.  Open  to  the 
public  Sat.,  9  am-5  p.m.;  Sun.,  9 
a,m.-3  p.m.  The  Greater  Jackson- 
ville Amateur  Radio  &  Computer 
Show  will  host  the  event.  Free 
parking  in  Ihe  main  convention 
center  parking  lot.  Setup  1  p.m.-6 
p.m.  Fri.T  Aug.  1st.  Upgrade  VE 
exams  will  be  offered  at  9  a.m.  on 
Sun.  at  the  convention  site,  A  wide 
variety  of  programs  and  forums  will 
be  presented  by  ARRL  staff  and 
noted  authorities  of  national  stature. 
Banquet  at  7  p.m.  Sat.  at  the  HQ 
hotel,  the  Jacksonville  OMNi.  A 
special  rate  of  S69  per  night  is 
available  to  those  mentioning  the 
convention.  Phone  (904)  355-6664 
or  1-800-843-6664  for  reservations. 
Reg.  for  the  entire  weekend  is  only 
$8,  which  includes  parking  in  the 
main  Jot.  For  more  info,  visit  the  Web 
site  at  [http://users.southeast.net/ 
-jrmoore/hamf est.  html],  or  write 
Greater  Jackson  vilie  Hamfest  Assn. . 
P.O.  Box  27033t  Jacksonville  FL 
32205.  For  swap  table  reservations, 
contact  Hart  Hasster  N4DHG,  2767 
Scott  Circle.  Jacksonville  FL  32223, 
or  phone  (904)  268-2302,  Tables  are 
$25  ea.  for  the  weekend,  For 
commercial  exhibitor  space,  contact 
Vern  Ferris  K84VPU.  356  Aries  Dr., 
Orange  Park  FL  32073.  tei  {904) 
272-7250^ 

AUG  3 

BERRYVILLE,  VA  The47thAnnuai 
Winchester  Hamfest  and  Computer 
Show  will  be  presented  by  the 
Shenandoah  Valley  ARC,  starting  at 
6  a.m.  at  the  Clarke  County  Ruritan 
Fairgrounds  in  Berryville.  General 
adm.  S5,  children  under  1 6  admitted 
free.  Tailgaters*  additional  S7  per 
space.  Commercial  and  indoor 
tables  by  reservation;  contact  irv 
Barb  W4DHU,  Rt.  3  Box  5385, 
Berryville  VA  22611.  Tel.  (540)  955- 
1745:  E-mail:  [ibarb@visuattink 


.com],  A  flyer  and  vendor's  table 
form  can  be  downloaded  from  ]http:/ 
/www.  w3ic.com/inet/svarc/hamfestl 
VE  exams  wilt  be  given  by  the 
Mountain  ARC  Teams  at  Cooley 
School,  across  from  the  Hamfest. 
Walk-ins  are  welcome.  Register 
7:30  a.m.-8:30  a.m.  No  exam  fees. 
For  more  info  on  exams,  contact  Leo 
Patterson  KQ8E.  (304)  289-3576;  E- 
mait:  (681 5484^ mcimaii.com],  or 
call  Gay  Rembofd  W3DFW  at  (301) 
724-0674.  Talk-in  on  146.22/.82 
W4RKC. 

MARSHFIELDt  Wl  The  Marshfield 
Area  ARS  will  host  their  6th  annual 
Potluck  Picnic  and  Swapfest  at 
Wrldwood  Park.  Marshfield  WL 
starting  around  11  a.m.  All  are 
welcome.  Talk-in  on  147,180. 
Contact  Guy  A.  Boucher  KF9XX, 
107  West  Third  St.,  Marshfield  Wt 
54449.  Tel  (715)  384-4323.  Packet: 
[KF9XX@W91HW.Wi.USA>NA].  E- 
maif:  [guyboucher®  tenet, coml 

PEOTONEf  IL  The  63rd  Annual 
Hamfesters  Hamfest  will  be  held  6 
|  a.m -3  p.m.  at  Will  County 
Fairgrounds  {I-57  exit  327  East)  in 
Peotone.  Sat.  setup  3  p.m -11  p.m. 
Free  overnight  parking.  Secured 
building,  Main  exhibition  hall  opens 
at  8  a.m.  Flea  Market  electric 
hookup  tee  is  S10.  Electricity  will 
cost  $10  for  4  tables  or  less: 
electricity  is  free  for  more  than  4 
tables.  One  free  ticket  per  vendor; 
all  others.  $4  in  advance,  $5  at  the 
gate,  For  reservations,  etc,  contact 
Dave  Braset  NF9N,  6933  W,  110th 
SL  Worth  IL  60482. 

PORT  HURON,  Ml  VE  sessions  will 
be  held  8  a.m.-1  p.m.  by  the 
Eastern  Michigan  ARC  at  St.  Clair 
County  Community  College,  in 
conjunction  with  their  annual  Swap 
Meet.  QRP  and  DX  forums  and  a 
QRP  demo  will  also  be  featured. 
Adm.  $3  in  advance,  S4  at  the  door. 
Talk-in  on  147.3  and  146.52. 
Contact  Bob  Hebert  KB8WMW  or 
Frank  Forsyth  WSXi  at  P.O.  Box 
611230,  Port  Huron  Ml  48061  - 1230: 
or  E-mail  to  [kb$wmw@juno.com]. 

RANDOLPH,  OH  The  Portage  ARC 
Amateur  Radio  and  Computer 
Hamfair  97  will  be  held  8  a.m^ 
p.m.  at  Portage  County  Fairgrounds, 
in  Randolph  (State  Rt.  44.  4  miles 
south  of  I-76).  Unlimited  free 
parking.  Admission  is  $4  in  advance, 
S5  at  the  gate.  Indoor  tables  $10  ea.. 
flea  market  spaces  $3  ea.  For 
reservations,  tickets,  or  info,  contact 
Joanne  Soiak  KJ30  at  (330)  274- 
8240.  WAS-DXCC  card  checking 
will  be  featured,  and  ARRL  officials 
will  be  available.  Mobile  check-in 


and  info  on  l45.39(-)MHz  and 
28.390MHz.  Deadline  for  advance 
tickets  is  Juty  15th.  Make  checks/ 
MO  payable  to  Portage  ARC  and 
mail  to  them  at  9971  Diagonal  Rd., 
Mantua  OH  44255. 


BARABOO,  Wl  The  1st  annual 
Circus  City  Swapfest  will  be  held  at 
the  Sauk  County  Fairgrounds  7 
a.m. -noon,  rain  or  shine.  Tailgate 
sales.  Free  parking.  Admission  $5 
at  the  gate,  $4  in  advance.  Tables 
$5  for  8  ft.  (includes  one  admission). 
Electr,  available.  For  advance 
tickets  and  tables,  contact  Yeliow 
Thunder  ARC.  1120  City  View  Rd., 
Bamboo  Wt  53913.  Check  the  Web 
site  at  [http://wwwJhelorax.com/ 
-sschulze/hamfesf.  htm}. 

TACOMA,  WA  The  Radio  Club  of 
Tacoma  flea  market  will  be  held  at 
the  Charles  Wright  Academy.  7723 
Chambers  Creek  Road  West, 
starting  at  9  a.m.  Adm.  is  $4  with 
12-year-olds  and  under  free. 
Overnight  RVs  S2  for  serf-contained, 
Friday  night  only.  Commercial 
vendors  contact  Alan  at  (206)  840- 
4947.  For  general  info,  contact  Bill 
at  (206)  584-1086;  E-mail: 
[BShimmin  @  CompuServe.com). 
Power  is  limited;  first-come,  first- 
served.  Talk-in  on  147.28(+),  Mail 
reservation  payments  to  Radio  Club 
of  Tacoma,  Box  11188,  Tacoma  WA 
98411. 

AUG9&  10 

ST  CLOUD,  MN  Hamfest  97  will 
celebrate  the  75th  Anniversary  of 
the  St,  Cloud  ARC.  beginning  with 
a  banquet  on  Aug.  9th  at  7  p.m.  Call 
(320)  251  -8008  for  reservations  and 
information.  Sun.  morning  at 
Whitney  Senior  Center  there  will  be 
VE  testing  at  10  a.m.  A  swap  meet 
will  be  held  8  a.m.-2  p.m.  Call  the 
number  given  above  for  table 
reservations.  Talk-in  on  147,015  or 
146.94. 

AUG  10 

ST1CKNEY,  IL  The  DuPage  ARC*s 
Hamfest  Computer  Show  will  be 
held  8  a,m.-2  p.m.  at  Hawthorne 
Race  Course,  3500  South  Cicero 
Ave.,  Stickney  IL,  All  dealers  will  be 
in  one  air-conditioned  exhibit  hall- 
Commercial  setup  is  Sat..  3  p.m.-€ 
p.m.;  Sun.,  commercial  and  flea 
market  setup  at  6  a.m.  Outdoor  flea 
market  spaces  are  free.  All  indoor 
space  must  be  reserved.  Advance 
tickets  $4f  $5  at  the  gate.  Children 
under  12  admitted  free.  Handicap 
accessible.  Talk-in  on  145,250MHz. 
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For  advance  tickets,  send  check 
payable  to  DARC.  and  send  with  a 
business-size  SASE  to  DARC 
Hamfest  97,  7511  Walnut  Ave., 
WoodridgelL  60517. 

AUG  14  &  28 

FT.  WORTH,  TX  VE  Exams  by  the 
Lockheed  ARC  and  the  Kilocycle 
Club  of  Ft,  Worth  will  be  held  for  all 
classes  at  the  Lockheed  Rec.  Area 
Facility,  2400  Bryant  Irvin  Rd„  Ft. 
Worth,  al  7  p.m.  For  details  call  Ted 
Richard  AB5QU  at  (81 7)  293-6745, 
G.R.Ol.  testing  by  appointment 
only. 

AUG  1 6 

BURFORD,  ONTARIO.  CANADA 

The  Branttord  ARC  Flea  Market  will 
be  held  at  Burford  Fairgrounds  on 
Hwy  S3,  t5  km  west  of  Brantford.  9 
a.m.  to  ?  Adm.  $5,  children  under 
1 2  free.  Vendor  setup  7:30  a.m.,  $8 
per  table.  Tailgaters  $4.  Free 
parking.  Talk-in  on  VE3TCR 
147,150(+).  For  table  reservations 
contaci  Richard  La  Rose  VE3RLX. 
153  Ounsdon  Si,  Brantford  Ont. 
N3R  6N3;  (519)  752-2437  Pack- 
et:  VE3RLX@VA3SME:  E-mail: 
[rlarose@btree.Qn.cal  Or  write  to 
Brantford  ARC.  RO.  Box  25036. 
Brantford.  OnL.  Canada  N3T6K5. 

LONG  VIEW,  WA  The  Lower 
Columbia  Radio  Assn.  (W7DG)  will 
sponsor  its  6th  Annual  Ham  Radio. 
Computer  &  Electronic  Equip-  Swap 
meet  9  a.m,-3  p.m.  at  the  Cowlitz 
County  Fairgrounds  in  Longview, 
Adm,  $3,  Swap  tables  are  $12 
before  Aug.  2nd,  $15  alter. 
Commercial  tables  S15.  Free 
parking;  overnight  RV  parking  on  the 
fairgrounds  for  S10,  electrical 
hookup  available.  Vendor  setup  Fri._ 
5  p.nv-9  p.m.;  Sat  .  6  am, -8:45 
am  Talk-in  on  147+26(+).  pi  114.8. 
Take  exit  36  or  39  off  Interstate  5 
and  follow  the  signs  west  for  the 
county  fairgrounds.  ML  St.  Helens 
and  the  Oregon  coast  are  nearby. 
For  more  info,  write  to  LCARA  Swap 
Meet  RO.  Box  906,  Longview  WA 
98632;  or  call  Bob  KB7ADO. 
evenings,  at  (360)  425-6076.  Or  E- 

mail  to  [KB7ADO@aQi.coml 


ROANOKE,  VA  A  Hamfest/ 
Computer  Show  will  be  held  by  the 
Roanoke  Valley  ARC.  Sat.,  Aug. 
16th.  9  a,m.-5  p.m.  at  the  Exhibit 
Hall.  Roanoke  Civic  Center, 
Roanoke  VA.  Setup  at  6  a.m.  with 
help  available.  Features  include 
equip,  dealers,  free  forums,  two 
walk-in  VEC  exam  sessions,  and  an 
indoor/outdoor  flea  market,  Adm.  is 
$5  at  the  door  or  In  advance, 
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outdoor  tatlgating  S5.  Indoor  flea 
market  tables  $10  per  table,  dealer 
tables  $20  ea  (pfus  S20  for  electr.J. 
Make  checks  payable  to,  and  mail 
an  SASE  to  RVARC,  RO,  Box2002r 
Roanoke  VA  24009,  Dealers  and 
inside  flea  market  contact  Claude 
KE4UVO*    (540)    774-8971,    or 

[ke4uvo@inlrlink,com]>  Ail  others 
contact  Terry  AE4EW,  (540)  890- 
6782  or  [ae4ew@lx,netcomxom]. 
Talk-in  on  146<985(). 

AUG  17 

CAMBRIDGE,  MA  A  tailgate 
electronics,  computer  and  amaleur 
radio  Flea  Market  will  be  held 
Sunday,  Aug.  17th.  9  a.m. -2  p.m. 
at  Albany  and  Main  Sts.,  Cambridge 
MA.  Adm.  $4.  Free  off-street 
parking.  Tailgate  room  For  600 
sellers;  $9  per  space  in  advance, 
$1 0  per  space  at  the  gate.  Includes 
admission.  Setup  at  7  a.m.  For 
space  reservations  and  further  info, 
call  (617)  253-3776,  Mail  advance 
reservations  before  the  5th  to 
W1GSL.  RO.  Box  397082  MIT  BR. , 
Cambridge  MA  02139-7082  Talk-in 
on  14652  and  449.725/444.725  -  pi 
2A  W1XM  rptr.  Sponsored  by  the 
MIT  Radio  Society  and  the  Harvard 
Wireless  Club. 

PAULDING.  OH    The  Paulding 

County  AR  Group.  Inc.  will  hold  their 
7th  Annual  Hamfest  at  the  Paulding 
County  Fairgrounds  on  Fairgrounds 
Road,  free  camping.  Young  hams 
under  12  admitted  free  with  one 
adult.  Setup  at  6  a.m.  Inside  table 
$3,  includes  one  gate;  outside 
spaces,  S5.  includes  one  gate. 
General  Adm.  $3.  Additional  tables 
$5.  Contact  Hamfest  Chairperson. 
Jerry  KB8MAF.  PCARGfnc..  10392 
GR  500.  Paulding  OH  45879.  Tei 
(419)  399-4507  or  E-mail:  [jtrhod 
@Brightnetl  Talknn  on  146  46/46 
simplex  or  146.865/.285  rptr 

AUG  23 

BRIDGEWATERt  NJ  The  Somerset 
County  ARS  Inc.  Annual  Hamfest 
will  be  held  at  the  Somerset  County 
4H  Center  on  Milltown  Rd.,  just  off 
Route  202,  8  a.m -1  p.m.  Setup  is 
at  6  a.m.  Talk-in  on  448,175  (-5)  pi 
141.3,  147.13S(+.6)  pi  151,4.  Call 
Pat  N2COM.  (908)  873-3394,  or 
write  to  SCARS.  RO.  Box  742, 
Manvitte  NJ  08835. 

AUG  23-24 

WOODLAND  PARK,   CO    The 

Mountain  ARC  will  hold  its  16th 
Annual  Campfest  at  the  Colorado 
Lions  campgrounds  (4.5  miles  north 
of  Woodland  Park,  on  Hwy,  67 

lust  1997 


North),  Follow  the  signs.  This  is  a 
family  event  with  picnic,  camping, 
and  fishing.  Gales  open  for  campers 
Fri.  at  2  p.m.  Camping  and/or  selling 
fee  is  S10  per  night  (no  double  fees). 
Advance,  paid  reservations  are 
required  for  camping.  Bring  your 
own  tables  or  tailgate.  Talk-in  on  the 
146.82  rptr  The  Colorado  Lions 
Camp  is  in  charge  of  refreshments 
and  no  other  food  sales  are 
permitted.  Pot  luck  dinner  around 
the  campfire  Sat.  night  at  5  p.m. 
Contact  MARC.  RO.  Box  1012, 
Woodland  Park  CO  80866- 1012:  or 
call  Don  AAONWat  (719)  687-3692. 
Remember,  this  event  is  being  held 
in  Colorado  High  Country,  so  come 
prepared  for  the  weather. 

AUG  24 

ADAMS,  MA  The  Northern 
Berkshire  ARC  will  hold  their  Annual 
Flea  Market  at  Adams  Agricultural 
Fair  Grounds,  beginning  at  8  a,m. 
Setup  for  vendors  is  at  7  a.m. 
Vendor  contact  is  Joel  Milter 
N1WCF,  (413)  442*2653.  Talk-in  will 
be  on  1 46,91 0,  the  ML  Greylock  rptr. 
Prices  are  S6  for  vendors,  including 
one  adm.;  S3  for  shoppers  with  adm. 
for  the  first  person;  and  $1  for  each 
additional  person.  Pre-reg,  for 
vendors  secures  a  table,  if  needed. 
Tables  will  be  available  on  a  first- 
come,  first-served  basis  the  day  of 
the  event 

YONKERS,  NY  A  Hamfest/ 
Computerfest  will  be  sponsored  by 
the  Yonkers  ARC  at  the  Yonkers 
Municipal  Parking  Garage  on  Main 
St.  in  Yonkers.  Buyers:  9  a.m. -3 
p.m.,  sellers;  7:30  a.m.  No  VE 
exams.  Pre-reg.  $10  per  space,  AC 
power  available  with  pre-reg.  S1 4  at 
the  door.  Buyers:  $5;  XYL,  YLT  and 
kids  under  12  free.  Make  checks 
payable  to  the  Yonkers  Amateur 
Radio  Club,  and  mail  to  KARC-, 
P.O.  Box 378.  CentuckSta.,  Yonk&rs 
NY  10710-0378. 

AUG  31 

DUBUQUE,  (A  The  Great  River 
ARC?  Iowa  Antique  RC  and 
Historical  Society,  and  the  Tri-State 
Computer  Users  Group  will  sponsor 
a  Hamfest/RadiofestfComputer 
Expo  August  31  si,  3  a.m.-2  p.m.  al 
the  Dubuque  County  Fairgrounds 
on  Old  Highway  Rd.t  west  of 
Dubuque.  Features  include  free 
parking,  dealers,  flea  market, 
taiigating.  and  V€  exams  at  10  a.m. 
Admt  is  $3  in  advance,  $5  at  the 
door;  12  and  under  admitted  free,  8 
ft,  tables  are  $8.  Talk-in  on  147,84/ 
.24.  Contact  town  Heber  NOYHZ 
at  (319)  556-5755;  Jerry  Lange 


KBQVtK  at  (319)  556-3050:  or  Jerry 
Enters  NONLU  at  (319)  583-1016. 
Wnte  to  G.RA.RC.  RO.  Box  546. 
Dubuque  IA  52004-0546. 

SEP  6-7 

AUSTIN,  MANITOBA,  CANADA 

The  Manitoba  Amateur  Radio 
Museum  will  host  Its  3rd  Annual 
Ham  Fest  on  the  grounds  of  the 
Manitoba  Agricultural  Museum  in 
Austin.  For  details  write  to  Manitoba 
Amateur  Radio  Museum  Inc.,  25 
Oueens  Crescent,  Brandon, 
Manitoba.  Canada  R7B1G1. 

LOUISVILLE,  KY  The  Greater 
Louisville  Hamfest/ARRL  KY  Slate 
Convention  will  be  held  at  the 
Kentucky  Fair  &  Exposition  Center, 
all  indoors.  Tickets  $6  for  both  days, 
Sunday  S5  at  the  door.  Send 
advanced  ticket  registration  with  an 
SASE,  Mail  requests  for  tickets  and 
info  to  P.O.  Box34444-Qs  Louisville 
KY  40232-4444.  Commercial 
vendors  call  (81 2)  948-0037  or  (812) 
282-7007.  For  flea  market  spaces 
call  (812)  282-4898  or  (502)  935- 
7197.  Check  the  Web  page  at  {http:/ 
/www.  thepomL  net/-  GLHA/J* 

SPECIAL  EVENT 
STATIONS 

AUG  1,2*3 

OSHKOSH,  Wl  Members  of  the  Fox 
Cities  ARC  will  operate  W9ZL  from 
the  Experimental  Aircraft  Assn.  Fly- 
In  and  Convention  in  Oshkosh. 
Operations  will  be  on  the  General 
phone  portions  of  the  HF  bands,  as 
well  as  RTTY  and  CW.  as  conditions 
and  operators  permit.  The  dub  will 
also  be  giving  "on  grounds" 
convention  information  (no  QSLs 
please)  on  146.520  simplex.  Proper 
QSL  and  SASE  only,  to  Wayne 
Rennings  WD9FU.  913  N.  Mason 
St.,  Appieton  Wl  54914  USA  for  a 
special  8"  x  10"  picture  certificate. 

AUG  16 

TAMA,  IA  The  Tama  ARS  will 
operate  WD0GAT  1500Z-2300Z 
Aug.  16th,  to  celebrate  the  100th 
Anniversary  of  Lennox  Manufac- 
turing. Operation  will  be  in  the 
General  80-1 5  meter  phone.  Novice 
10  meter  phone,  and  2  meters.  For 
a  certificate,  send  your  QSL  and  a 
9'  x  12*  SASE  to  TARS/WDOGAT, 
P.O.  Box  94.  Montour  I A  50173 
USA. 

AUG  16,  17&1B 

ENGLEWOOD,  N  J  The  Englewood 
ARA,  Inc.,  invites  al]  amateurs  the 


world  over  to  take  part  in  the  38th 
Annual  New  Jersey  QSO  Party,  2000 
UTC  Sat,  Aug,  16trHG7Q0  UTC  Sun., 
Aug.  17th,  and  from  1300  UTC  Sun., 
Aug.  17th-0200  UTC  Mon.,  Aug. 
18th.  Phone  and  CW  are  considered 
the  same  contest.  Genera!  cafl  is  "CQ 
New  Jersey1'  or  "CQ  NJ/!  NJ  stations 
identify  by  signing  LLDe  NJ"  on  CW  and 
"New  Jersey  calling'1  on  phone. 
Frequencies;  1810,  3535,  3950, 
7035,  7135r  7235,  14035,  14285, 
21100,  21355,  28100T  28400,  50- 
50.5,  and  144-146,  Phone  on  even 
hours:  15/10m  on  odd  hours  (1500 
UTC-2 1 00  UTC) ;  1 60m  at  0500  UTC. 
Exchange  QSO  number,  RST  and 
QTH  (state/province,  or  country),  NJ 
stations'  QTH  is  their  county.  For 


more  information,  write  to  Engfe- 
wood  ARA,  Inc.,  RO.  Box  52$, 
Englewood  NJ  07631-0528  USA, 
Include  a  #1 0-size  SASE.  Stations 
planning  active  participation 
in  New  Jersey  are  requested 
to  advise  EARA  by  Aug.  1st. 
Portable  and  mobile  operation  rs 
encouraged. 

AUG  30-31 

BOWLING  GREEN,  KY  Station 
N4HID  will  be  operated  by  the 
Western  Kentucky  DX  Assn.,  0100 
UTC  Aug.  30th-2400  UTC  Aug. 
31sth  in  recognition  of  the 
contributions  made  by  animals  to 
science,  and  for  their  companion- 


ship with  mankind.  Operation  will  be 
on  7330,  14280,  21380  and 
28580MHz.  Certificates  will  be 
available.  Send  name  and  address  to 
QSL  to  Ed  Gann  N4HID,  445  Brad 
Rd,  Bowling  Green  KY  42104  USA, 

AUG  31 

THOMSON,  IL  The  Palisades  ARC 
and  90  West  DX  Assn.  will  operate 
Station  W9BPT,  Aug,  31st,  1700Z- 
21 0OZh  to  celebrate  Thomson  Melon 
Days.  Operation  will  be  on  the  lower 
portion  of  the  General  40  and  20 
meter  bands.  For  a  certificate,  send 
QSL  and  9"  x  12H  SASE  to  Bob 
Piumiey  K9iEG>  1 123  WostMain  St, 
Thomson  IL  61285  USA. 


Number  88  on  your  Feedback  card 


Barter  'n'  Buy 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can 
wait  for  a  hamfest  to  try  and  dump  it,  but  you  know  you'll  get  a  far 
more  realistic  price  if  you  have  it  out  where  100r000  active  ham  po- 
tential buyers  can  see  it,  rather  than  the  few  hundred  local  hams  who 
come  by  a  flea  market  table.  Check  your  attic,  garage,  cellar  and 
closet  shelves  and  get  cash  for  your  ham  and  computer  gear  before 
it's  too  old  to  sell.  You  know  you're  not  going  to  use  it  again,  so  why 
leave  it  for  your  widow  to  throw  out?  That  stuff  isn't  getting  any 
youngerE 

The  73  Flea  Market,  Barter  7nf  Buy,  costs  you  peanuts  (almost)— 
comes  to  35  cents  a  word  for  individual  (noncommercial!)  ads  and 
$1.00  a  word  for  commercial  ads.  Don't  plan  on  telling  a  long  story, 
Use  abbreviations,  cram  it  in.  But  be  honest.  There  are  plenty  of 
hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 
Make  your  list,  count  the  words,  including  your  call,  address  and  phone 
number  Include  a  check  or  your  credit  card  number  and  expiration.  If 
you're  placing  a  commercial  ad1  include  an  additional  phone  number, 
separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple 
months  before  the  action  starts;  then  be  prepared.  If  you  get  too  many 
calls,  you  priced  it  low.  If  you  don3t  get  many  calls,  too  high. 
So  get  busy.  Blow  the  dust  off,  check  everything  outT  make  sure  it  still 
works  right  and  maybe  you  can  help  make  a  ham  newcomer  or  re- 
tired old  timer  happy  with  that  rig  you're  not  using  now.  Or  you  might 
get  busy  on  your  computer  and  put  together  a  list  of  small  gear/parts 
to  send  to  those  interested? 

Send  your  ads  and  payment  to:  73  Magazine*  Barter  %*  Buy, 

70  Rt.  202N,  Peterborough  NH  03458  and  get  set  for  the  phone 

calls,  The  deadline  for  the  November  1997  classified  ad  section  is 

September  12th,  1997, 


TIRED  OF  IRONING?  PCB  service.  No 

$  setup,  free  scanning  available.  FIRST 
PROTQ,  4201  University  Drive.  #102, 
Durham  NO  27707.  (919)  403-8243- 

BNB5005 

HEATHKITS  WANTED:  Premium  Prices 
paid  for  unassembled  Heathkits,  Rob 
W3DX,  (804)  971-6812  evenings  or 
[Robcap@aol.com].  BNB206 

METHOD  TO  LEARN  MORSE  CODE 
FAST  AND  WITHOUT  HANGUPS 
JoharvN3RF  Send  $1  00  &  SASE. 
SVANHOLM  RESEARCH  LABORA- 
TORIES, P.O.  Box  81,  Washington  DC, 
20044  USA.  BNB  121 


FM  MICRO/LOW  POWER  BROAD- 
CASTING 86-1Q8MHZ.  PLL  Transmit- 
ters/R.F.  Amplifiers/Antennas.  Mono/ 
Stereo,  50  mW's  to  100  Watts,  Free 
Catalog/ Info  Gail  (250)  642-2859  or  E- 
Mail  kscoft@pinc.com.  R.  Scott  Com- 
munications Ltd.  We  Ship  World 
Wide  From  Canada!  BNB1G2 

MAHLON  LOOMJS,  INVENTOR  OF 
RADIO;  by  Thomas  Appleby  (copyright 
1967).  Second  printing  available  from 
JOHAN  K,V>  SVANHOLM  N3RF. 
SVANHOLM  RESEARCH  LABORA- 
TORIES, P.O.  Box 81\  Washington  DC 
20044.  P  lease  send  $25,00  donation 
with  $5,00  for  S&H.  BNB420 


RF  TRANSISTORS  TUBES  2SC2879, 
2SC1971,  2SC1972,  MRF247, 
MBF455,  MBB719:  2SC13Q7, 
2SC2029,  MRF454,  25C3133, 
4CX250B,  12DQ6:  6KG6A,  etc. 
WESTGATE,  1-800-213-4563. 

BNB6000 

CUSTOM  DJAL  COVERS/CLOCK 
LENSES  (HAMMARLUND.  ETC.) 
$10.00  PPD.  Send  bezel,  OLD  or  di- 
mensions, make,  model.  Bill  Turner 
WA0ABI,  1117  Pike,  Saint  Charles  MO 
63301.  BNB499 

The  Communicators  HartdBook  A 

Reference  guide  for  the  professional 
engineer  or  Radio  DXer  with  A  list  of 
FREE  catalogs  and  Much,  Much, 
More!!..  To  Order  send  $9,98  U,S. 
Check/M.O.,  Canada  $1 3,50  int'l  postal 
M.O.  TO:  S.  Crawford,  P,0,B.  83, 
Riverdale  NY  10463.  Fast  FREE  Ship- 
ping. BNB799 

Audio  Equipment  wanted,  1930's  - 
1960's.  Tube-type  amplifiers,  large  or 
small  speakers,  mixers,  microphones, 
tubes,  parts,  etc.  Especially  Western 
Etectricx  Jensen,  Marantz,  Mcintosh, 
J.B.L.,  etc,  1-800*251-5454.   BNB202 

BREAK  THE  CODE  BARRIER:  Aself- 
hypnosis  tape  that  allows  you  to  leam 
or  increase  code  speed  easily  and 
quickly.  To  order  send  $14.95  +  $3.00 
S&H  to  Dr.  Hal  Goodman,  P.O.  Box 
1 84,  Eastport  ME  04631 .  For  more  info 
send  SASE  or  [http://www.nemaine 
.com/w3uwh/morse,hTm],      BMB2031 

HEATH  COMPANY  is  selling  photo- 
copies of  most  Heath  kit  manuals.  Only 
authorized  source  Tor  copyright  manu- 
als. Phone:  (616)  925-  5899,  8-4  ET. 

BMB964 

CLASSIC  RADIOS,  RadioFinder  web 
list  revised  weekly:  [www.radiofinder 
.com]  TEL/FAX  (31 Z)  454-1 890;  [finder 
#  rad  i  o  f  i  nde  r,com].  B  N  B700 

ASTRON  power  supply,  brand-new  w/ 
warranty,  RS20M  $99,  RS35M  $145, 
RS50M  $209,  RS70M  $249,  Call  for 
other  models,  (818)  286-0116. 

BNB411 


Number  49  on  your  Feedback  card 

Updates 


No,  this  way  ,.,, 

Readers  of  Joe  Modi's  "Hom- 
ing In"  column  in  July  may  have 
noticed  an  anomaly.  Here  is 
Photo  A. 

Wanna  talk  to  a  real 
person? 

At  the  end  of  "Build  the  Mag- 
Glass/'  on  page  23  of  June's 
73,  the  telephone  number  for  or- 
dering  Neodymium  iron-boron 
magnets  from  Marlin  R  Jones 
and  Associates  is  actually  their 
KAX/automated  ordering  num- 
ber. It"  you  want  to  interface  with 
a  human  face,  call:  (800)  652- 
6733. 


ss 


73 


99 


means 
"best 
regards" ... 

What  better  way 
to  do  something 
nice  for  yourself  or 
your  ham  friend 
than  get  a  sub- 
scription to  73 
Magazine  the  ham 
magazine  that 
hams  read 
cover-to-cover? 

Call  800-274-7373 
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Chrr's  corner 


Number  SO  on  your  Feedback  card 


Joseph  J,  Can  K4IPV 

P.O.  Box  1099 

Falls  Church  VA  22041 .0099 

[carrjj@aofcomj 

Let's  do  a  low  things  this 
month.  We  will  continue 
(briefly!)  the  discussion  on  ham 
software,  we  will  look  at  radio 
astronomy  and  related  topics. 
and  then  we'll  mention  a  nation- 
wide QSO  party  lor  those  who 
contests. 


Software 

Golly  du>.  it's  interesting  read* 
ing  E-mail  after  publishing  a 
"controversial""  (?)  article  like  my 
software  rant.  For  those  who 
came  in  late.  I  have  bemoaned  the 
lack  of  professionalism  in  a  lot  of 
ham  software,  I  also  bemoaned 
the  fact  l hat  so  much  of  it  is  in 
the  obsolete  MS-DOS  formal, 
rather  than  Windows*  Wow! 
What  an  interesting  time  reading 
E-mail  after  that  article  appeared. 

One  guy  wrote;  "Right  on. 
OM!  [bought  (remain  nameless) 
from  (so-and-so),  and  it  was  a 
DOS  program  ...  Like  you  said,  it 
wouldn't  run  on  my  Windows  3. 1 
machine."  The  very  next  E-mail, 
immediately  beneath  it,  came 
from  the  guy  who  wrote  and  dis- 
tributed the  offending  soli  ware: 
"You  Lire  totally  ignorant!  I  will 
continue  to  write  DOS  software 
...  My  (remain  nameless)  program 
is  well  regarded  and  very  popu- 
lar...  it  continues  m  sell."  I  should 
have  forwarded  the  first  guy's 
E-mail  to  him — one  of  his  own 
customers  was  congratulating  me. 

I  was  also  struck  by  the  tone 
and  shrill  illogic  of  some  E-mail- 
crs.  One  fellow  made  the  absurd 
accusation  that  anyone  with  a 
Pentium™  computer  and  Win- 
dows 95  has  to  be  rich,  and  only 
uses  it  to  download  pornography 
off  the  World  Wide  Web  Not  me. 
thank  you,  Mv  religious  convic- 
tions  and  respect  for  my  wife  and 
kids  say.  "Don't  go  there." 

Several  people  ranted  against 
Bill  Gates.  I  can't  sa>  thai  he's  in\ 
favorite  person,  and  I  very  much 
wish  he  had  some  old-fashioned 
competition.  But  does  that  mean 
1  want  to  stay  with  an  obsolete 


(Bill  Gates)  product?  And  then 
again,  1  could  spite  my  face  by 
cutting  off  my  nose. 

One  fellow  verged  on  abusive, 
but  after  we  exchanged  a  few  E- 
mails  seemed  to  calm  down.  Oth- 
ers ...  well,  others  did  not  respond 
so  welh  One  chap  made  so  many 
illogical,  untrue,  and  just  plain 
phony  claims  that  I  had  to  laugh. 
My  response  to  htm:  "Sir,  your 
opinion  is  yours  to  have  by  right, 
but  recognizing  your  constitu- 
tional right  to  hold  dear  any  opin- 
ion you  wish  does  not  mean  that 
1  have  to  overlook  the  fact  that 
said  opinion  stands  on  the  edge 
of  a  logical  precipice  that  is  sim- 
ply too  broad  for  the  healthy  mind 
to  leap." 

Radio  astronomy 

Hams  are  ideally  situated  to  do 

some  radio  astronomy  observa- 
lion.  Regular  readers  of  this  col- 
umn knowj  that  one  of  my 
passions  is  getting  new  blood  in- 
terested in  amateur  radio  .,,  and 
if  thai  new  blood  happens  to  be 
high-school-  or  college-aged 
youngsters,  then  all  the  better 
Learning  a  bit  about  radio  as- 
tronomy would  serve  to  ease 
people  into  our  hobby  as  well. 
Radio  astronomy  will,  after  all.  fit 
nicely  into  the  science  curriculum 
of  high  schools,  community  col- 
leges, and  four-year  colleges  ... 
and  might  he  of  interest  to  their 
ham  clubs. 

The  equipment  and  antennas  of 
radii)  astronomy  are  very  reminis- 
cent of  ham  radio  stuff  (at  least 
the  receivers).  If  you  would  like 
to  explore  this  topic,  then  here  are 
some  sources  (some  on  the  World 
Wide  Web  and  E-mail): 

Radio-Sky  Publishing 

P.O.  Box  3552 

Louisville  KY  40201-3552 

E-mail:  [radiosky@radiosky 
.win.net] 

Website:  [http://www.win.net/ 
-radio  sky] 

Radio-Sky  publishes  several 
books,  including  a  really  good 
teacher's  guide  to  radio  as- 
tronomy. Ifs  mi  staled,  however. 


because  it  is  useful  to  nearly  ev- 
eryone interested  in  the  subject. 
Also,  the  author  of  Radio  As- 
tronomy Projects  (a  Radio- Sky 
title k  Dt.  William  Lone,  can  be 
reached  at: 

E-mail :  [  I  one  @  husky  L  st  rnary  s 
.ca] 

Web  site:  [http://apwww.st 
marysxa/-lonc/lonc+html] 

One  thing  on  Dr.  Lonc's  Web 

site  is  information  on  the  2m  ham 
band  beacon  set  up  on  Sable  Is- 
land in  the  Atlantic  by  St.  Mary's 
College  in  Nova  Scotia, 

Jeff  Lie htmann  has  a  catalog  of 
supplies  and  books  for  aspiring 
radio  astronomers: 

Jeff  Lichtmann 
Radio  Astronomy  Supplies 
190  Jade  Cove  Drive 
RoswellGA  30075 

Finally,  the  Society  of  Amateur 
Radio  Astronomers  (SaRA)  can 
be  reached  at: 

Society  of  Amateur  Radio 
Astronomers 
Membership  Services 
247  North  Linden  Street 
Massapcqua  NY  11758 

If  you  are  interested  in  the 
Search  for  Extraterrestrial  Intel- 
ligence (SETI),  then  an  amateur 
group  might  be  of  interest: 

Dr.  Paul  Shuch  N6TX 
SET1  League 
RO.  Box  555 
433  Libert v  Street 
Little  Ferry  NJ  07643 
E-mail:  |n6ix«?  setilcague.org] 
Web  site:  [hup://www,seti 
league.org/| 

You  can  also  find  a  lot  of  ma- 
terial on  the  World  Wide  Web  by 
typing  in  "radio  astronomy'*  on 
your  Web  browser.  Be  sure  to 
limit  the  search  to  sites  that  meet 
both  words  (some  brow'sers  like 
to  see  something  like  "radio  AND 
astronomy",  others  have  a  cheek 
box). 

Radio  astronomy  isn't  the  only 
activity  that  might  possibly  inter- 
est newcomers.  1  have  coined 
the  term  "radioscience observing" 
to  cover  the  entire  range  of 


activities  involving  the  amateur 
science  applications  of  radio:  as- 
tronomy; SID/solar  flare  hum  n 
(HF  and  VLF).  Jupiter  DXing, 
moonbounce,  terrestrial  propaga- 
tion studies*  and  others.  In  fact. 
I  am  working  on  a  book  on  this 
subject  for  Howard  W.  Sams 
( look  for  it  late  this  year  or  early 
1998).  Radio  astronomy  and  ra- 
dioscience  observing  might  be  the 
"hook"'  to  get  some  people  inter- 
ested in  amateur  radio, 

U.S.  Air  Force  50th 
Anniversary  QSO  Party 

In  celebration  oi  the  creation  of 
the  United  Slates  Air  Force  on 
September  1 7th.  1947,  the  Head- 
quarters* U,S.  Air  Force  Director- 
ate of  Communications  and 
Information,  is  sponsoring  a  QSO 
party  for  all  interested  radio  ama- 
teurs from  0001  UTC  20  Sept  97 
to  2359  UTC  21  Sept  97.  All 
bands  and  modes. 

Score  contacts  by  'point 
identifier." 

Stat  ions  with  licensees  with  no 
Air  Force  affiliation  have  a  point 
identifier  of  1,  are  worth  one 
point,  and  would  identify  with  the 
suffix  "Air  Force  One"  on  phone 
or  "/AFP  on  CW  or  digital 
modes* 

11  the  licensee  is  a  US,  Air 
Force  veteran,  member,  or  retiree 
(of  any  component,  active.  Air 
National  Guard,  or  AF  Reserve), 
the  point  identifier  is  determined 
by  subtracting  the  year  the  lic- 
ensee entered  the  Air  Force  from 
1997.  For  example,  if  he  or  she 
entered  the  Air  Force  in  1947, 
their  point  identifier  is  50  ( 1997  * 
1947  =  50),  and  they  would  ID 
"/AFSO."  If  he  or  she  entered  in 
1963,  their  point  identifier  is  34 
(1997  -  1963  =  34),  and  they 
would  identify  "/AF34.'1  Note 
that  the  duration  of  Air  Force  ser- 
vice is  insignificant:  the  point 
identifier  value  is  determined 
solely  by  the  year  the  member 
entered  the  Air  Force. 

Obviously.,  the  most  sought  af- 
ter stations  will  be  those  brave 
men  and  women  w  ho  entered  the 
Air  Force  in  1947,  whose  point 
identifiers  will  be  4450"  and  whose 
contacts  are  worth  50  points! 

Scoring:  Add  total  point  iden- 
tifiers for  all  qualifying  contacts. 

Multiple  contacts:  Stations 
may  be  w  orked  multiple  limes  on 
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QRP 


Number  51  on  your  Feedback  CSftf 


Michael  Bryce  WB8VGE 

P.O.  Box  508 

Massilton  OH  44646 

[73357 .222  #  com  p  use  rve  .com] 


The  1997  Dayton  Ham- 
Vcntion"  is  history.  With  excellent 

weather,  although  il  was  a  bit  cold 
on  Friday,  ihe  crowds  were  out  in 
lull  fmve.  As  usual,  QRP  opera- 
tors from  around  the  globe  found 
their  way  to  the  Days  Inn  South. 

FDIM 

It  was  standing  room  only  for 
this  year's  Five  Days  In  May  QRP 
sessions.  Starting  Thursday  morn- 
ing, the  sessions  covered  just 
about  every  aspect  of  operating 
QRP,  No  matter  what  you  may  be 
interested  in,  from  antenna  design 
to  designing  your  own  Web  page, 
it  was  covered  during  the  FDIM 
sessions. 

Plans  arc  already  in  the  works 
for  next  year's  event.  If  you  have 
never  made  it  to  the  Dayton 
Hani  Vent  ion,  you  must  clear  the 
calendar  lor  next  year's  FDIM. 

Of  course,  even  if  you  could 
not  make  the  FDIM  sessions  held 
at  the  Days  Inn,  there  were  also 
QR1'  forums  being  held  at  the 
Ham  Arena.  They  were  hosted  hy 


Low  Power  Operation 

the  QRP-NE  club,  with  Jim 
W1FMR  as  the  moderator  So,  if 
you  wanted  to  learn  more  about 
QRPing.  Dayton  was  the  place. 

Friday  night,  ihe  QRP  ARC! 
held  its  annual  banquet.  Our  guest 
speaker  this  year  was  Martin  Juc, 
president  of  MFJ  Industries. 

The  QRP  ARC!  is  pleased 
to  announce  that  the  following 
were  inducted  into  the  QRP  Hall 
of  lame  in  ]997  for  outstand- 
ing contributions  to  the  QRP 
community: 

Doug  Hendricks  KI6DS 

Dick  Paseoe  G0BPS 

Mike  Cxuhajewski  WA8MCQ 

AH  were  present  at  the  QRP 
banquet  at  Dayton  to  accept  their 
awards.  Previous  HOF  inductees 
were:  1992— WIFE.  G3RJV, 
AA2U,  W7EL:  1996— K8IF, 
W9SCH,  W9PNE,  W0RSP. 
W7ZOI,  K I  BQT.  GM30XX. 

And  from  the  president  of  the 
QRP  ARCI,  Mike  Czuhajewskt 
WABMCQ: 

"The  QRP  ARCI  also  presented 
plaques  of  appreciation  to  Mike 
Bryce  WB8VGE,  for  his  long 
work  for  the  QRP  ARCI  in  the 
thankless  but  difficult  and  criti- 
cally important  jobs  of  member- 
ship chairman  and  publicity 


the  same  band  i  f  the  contacts  are 
on  different  modes,  but  only  once 

on  each  band  if  on  the  same  mode. 
Stations  may  be  worked  and 
scored  on  multiple  bands. 

Send  logs  by  15  October  1997 
to:  K5HOG,  Razorback  Radio 
Club,  604  Julian  Avenue. 
Honolulu  HI  968 IS,  USA. 

Logs  must  have  station 
worked,  date,  time,  mode,  band, 
and  point  identifiers  for  each  con- 
tact. Pt>int\  tinisi  he  totaled 
on  each  page  to  he  incepted.  Nei- 
ther accepted  nor  rejected  log 
sheets  wil]  be  returned  unless 
accompanied  by  a  suitable  SASE. 

Prizes:  Trophy  (plaque)  with 
Air  Force  50th  Anniversary  logo 
signed  by  the  Headquarters, 
United  States  Air  Force  Director 
of  Communications  and  Informa- 
tion  (Lt.  Genera]   William 


Donahue)  to  the  overall  winner. 
Certificates  (signed  and  with  AF 
50th  logo*  to  top  three  Finishers 
in  each  state  and  country1. 

Questions  to:  Bcrnie  Skoch 
K5XS.  Colonel.  USAF.  Director 
of  Communications  and  Informa- 
tion, Headquarters  Pacific  Air 
Forces.  604  Julian  Avenue, 
Hickam  Air  Force  Base,  Honolulu 
HI  96818;  E-mail:  [75376.12® 
coinpuserve.comj, 

While  this  is  not  a  Contests 
column  by  any  means,  1  thought 
this  one  looked  especially  inter- 
esting So,  Go  Air  Force,  Happy 
50ih  Anniversary  (which  is  a  lot 
to  say  from  a  guy  who  works  with 
Navy  aviators)! 

Thai's  it  for  now.  Please  keep  thai 
snail  mail  and  E-mail  coming  in, 
and  no  "DOS  spams,"  please!  To 
each  his  own  (opinion,  that  is)! 


manager,  and  to  Myron  Koyle 
N8D1IT,  for  his  years  of  work  in 
running  the  rooms  reservations 
which  contributed  greatly  to  the 
success  of  QRP  Dayton." 

I  was  happy  to  accept  the 
plaque  for  N8DHT.  who  was  un- 
able to  attend  the  banquet.  A  quick 
head  count  by  me  tallied  up  over 
1 50  people  in  attendance — need* 
less  to  say,  it  was  sold  out.  Seems 
we  are  making  some  noise*  be- 
cause this  year  it  took  Pete  over 
30  minutes  to  give  away  the  door 
prizes! 

QRP  operators  not  only  like 
lo  play  radio,  they  like  to  build 
radios  as  well.  So  Friday  night, 
after  the  banquet,  the  QRP  ARCI 
held  its  vendor  night.  Here  vendors 
from  around  the  world  showed  oil 
their  latest  and  greatest  to  the 
crowds. 

New  goodies  to  play  with 

While  1  can't  possibility  list  all 
the  vendors  with  all  their  new 
gadgets,  here  are  a  few  that  stuck 
out  Fridav  night: 

Wilderness  Radio  had  their  Si* 
erra  and  Cascade  rigs.  And  how 
about  a  noise  blanker  for  your 
NorCal  QRP  rig?  They  also  had 
their  new  BuzzNot  noise  blanker 
It  really  works! 

On  hand,  too,  was  the  Wilder- 
ness KC2  LCD  counter/keyer/ 
S{C)  meter/wattmeter.  This  wid- 
get does  everything  1  just  said  and 
only  draws  7mA  doing  it.  You  can 
add  the  KC2  to  the  Sierra  or  any 
other  QRP  rig. 

S&S  Engineering  was  showing 
off  their  new  DDS  VFCX  If  you've 
been  planning  on  a  analog  VFO 
for  a  project,  you  should  take  a 
look  at  this  microprocessor' based 
digital  VFO. 

Dave  Benson  also  had  on  dis- 
play his  new  "White  Mountain" 
SSB  transceiver.  Right  now,  he 
has  models  for  either  75  or  20 
meters.  Its  small  size — 4.4  by 
5.25  inches — makes  the  White 
Mountain  one  of  the  smallest  SSB 
rigs  I  know  of  in  kit  form, 

Dave  also  informed  me  thai  the 
popular  Green  Mountain  series 
of  superhe!  CW  transceivers  is 
now  available  on  all  the  ham 
bunds  from  80  to  10  meters.  This 
includes  30,  17.  and  12  meters. 

Kanga  US  was  showing  off  a 
new  multiband  rig.  but  Bill  did 
not  have  enoueh  information 


about  the  new  kit  to  share  details. 
So,  contact  Bill  at  Kanga  US  to 
learn  more. 

There  sure  were  a  lot  of  "38 
specials"  running  around  at  Day- 
ton. Most  could  be  seen  Friday 
and  Saturday  night  at  the  Days 
Inn.  Although  1  can't  say  it  with 
100  percent  certainty.  1  was  told 
that  as  of  Friday  night,  NorCal 
had  sold  over  1 .700  "38  specials:' 

On  hand  were  Atomic  keyer 
kits*  Rainbow  antenna  tuners, 
keyers.  keyer  paddles  and  micro- 
processor-based goodies  of  all 
types.  Why,  I  even  had  a  selec- 
lion  of  QRP-si/ed  solar  panels. 

One  of  the  slickest  projects  I 
saw  was  a  Wilderness  Radio  Si- 
erra with  an  LDG  microproces- 
sor-controlled automatic  antenna 
tuner  Fm  sorry  I  did  not  make  a 
note  of  the  name  or  the  call  of  the 
operator  who  did  all  the  work.  If 
you  know,  please  drop  me  a  note. 
If  s  the  only  Sierra  "AT*  V  ve  ever 
seen! 

One  interesting  comment  my 
wife  made  to  me  was  the  name 
selection  used  by  the  various  ven- 
dors for  their  products.  She  noted 
that  rigs  from  W6  land  were 
named  after  guns  (the  38  special 
and  the  45  automatic),  while  the 
stuff  out  of  the  east  coast  had 
names  like  the  "White  Mountain" 
rigs.  What  surprised  me  was  that 
she  noticed  in  the  first  place, 

QRP  ARCI  news 

Myron  N8DHT  has  stepped 
down  as  secretary /treasurer  of  the 
QRP  Amateur  Radio  Club  Inter- 
national. Ken  Evans  WD4U  of 
Lilburn  GA  is  the  new  secretary/ 
treasurer. 

To  renew  your  membership  in 
the  QRP  ARC h  contact  me  at  the 
address  at  top.  Do  not  send  re- 
newal monies  to  Ken.  If  you 
would  like  to  join  the  QRP  ARCI, 
again,  send  your  check  to  me.  The 
current  price  of  renewal  is  $15. 
New  member  with  membership 
certificate  is  S 1 7.  Membership  in 
the  QRP  ARCI  is  for  tire,  The 
yearly  dues  are  for  The  QRP 
Quarterly, 

II  you  have  a  problem  with 
your  membership,  Fm  the  guy  to 
contact.  If  you  have  E-maik  that's 
the  best  and  fastest  way  lo  let  me 
know  about  your  problem.  My  E- 
mail  address  is  also  at  top.  Don't 
contact  Ken  WD4U  or  anyone 
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Hum  to  ham 


Number  32  on  your  Feedback  card 


Dave  Miller  NZ9E 
7462  Lawler  Avenue 
Miles  IL  60714-3108 
[dmiller14@juno.com] 


You' re  invited  to  send  mc  your 
tips,  suggestions,  ideas  and  short- 
cuts, as  alwavs,  to  the  addresses 
shown  above.  Fm  always  in  the 
market  for  new  and  interesting 
contributions  like  this  first  item. 

The  mysterious  capacitor 

From  Ken  Guge  K9KPM:  "1 

recently  encountered  what  at  first 
seemed  a  .strange  problem  with 
my  broadband  VHF/UHFdi  scone 
antenna.  One  of  the  beauties  of 
the  di  scone  design  is  its  very 
wideband  frequency  capabilities; 
this  one  (a  commercially-made 
unit)  is  specified  as  usable  on 
transmit  from  2m  on  up  through 
the  23cm  ham  band  and  with 
an  even  greater  range  of  poten- 
tial usability  as  a  receive-only 
antenna. 


else.  Tm  the  only  person  who  can 
modify  the  computer  database 
holding  the  club's  records. 

FD  photos 

By  the  time  you  read  this,  those 
mosquito  bites  should  have 
healed  oven  Mow  about  sending 
some  FD  photos  to  me?  I'm  sure 
the  rest  of  the  QRP  world  would 
like  to  see  what  the  other  guy's 
station  looked  like! 


QRP  award 


Your  Input  Welcome  Here 


"Over  the  winter, however,  my 
discone's  SWR  rose  dramatically 
(to  over  3 : 1  at  2nVh  It  reached  the 
point  where  the  antenna  became 
virtually  unusable  for  either  re- 
ceiving or  transmitting.  I  first 
checked  the  indoor  end  of  the 
feedline  with  an  ohrnmeter.  and 
found  that  there  was  some  mea- 
surable shunt  resistance;  this  in  an 
antenna  that  should  have  dis- 
played a  completely  open  circuit 
to  DC  Goinii  a  little  further,  I  also 
found  that  it  was  acting  very 
much  like  a  fairly  high  value  ca- 
pacitor ...  about  3,0O0pF  in  fact! 
At  2m,  that  3,Q00pF  (.003u.F) 
would  be  enough  to  effectively 
bypass  all  but  the  strongest  of 
2m  signals  to  ground,  working  out 
to  about  an  ohm  of  capacitive 
reactance  at  144MHz. 

"My  first  thought  was  that  per- 
haps water  had  somehow  worked 
its  way  into  the  coaxial  (RG-8X) 
cable  feeding  the  antenna,  but 


The  30  Meter  QRP  Millennium 
Challenge.  In  a  nutshell,  here's 
the  basic  idea: 

The  first  person  to  work  200 
countries  (confirmed  by  QSL) 
using  2W  RF  (output)  on  the  30m 
band  by  the  year  2000  will  win  a 
very  (very!)  nice  trophy.  This  is 
not  going  to  be  as  easy  as  it 
sounds.  Working  the  required  200 
countries  is  not  that  hard,  but  get- 
ting all  the  QSL  cards  is  another 
matter.  The  deadline  is  January  1, 
2000.  Yes,  1  know  there  was  no 
''zero"  year,  but  the  deadline 
remains  January  1,  2000. 
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This  is  something  I've  been 
wanting  to  do  for  a  very  long 
time.  Although  many  of  the  finer 
details  have  yet  to  be  worked  out, 
this  should  be  enough  to  get  ev- 
eryone started,  As  they  say,  ltthe 
clock's  ticking." 

■  To  give  everyone  a  head  start, 
only  contacts  made  after  July  1, 
1997,  count  toward  the  award. 

*  RF  power  output  shall  be  no 
more  than  2 W. 

•  Contacts  must  be  confirmed  by 
QSL.  QSL  cards  should  indicate  the 
QSOs  were  at  QRP  levels. 

«  Only  contacts  made  on  the 
30m  band  count  towards  the 
award. 

•  Multi-mode  contacts  arc  fine, 
e.g.,  CW  or  any  digital  mode  that 
does  not  use  repeaters. 

*  The  award  is  open  to  all  li- 
censed ham  radio  operators 
worldwide. 

I'll  be  getting  all  my  ducks  in 
a  row,  and  by  the  time  this  article 
hits  your  mailbox,  all  the  details 
will  be  down.  1  also  will  send  the 
rules  to  all  the  various  clubs  and 
magazines.  Now,  I  wonder  wrho 
will  be  the  winner?  ... 

ust  1997 
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Fig.  1.  K9KPM\s  di  scone  antenna,  The  conned  or  block  is  very 
weaiher-resixtant,  but  not  totally  airtight.  The  coax  cable  connector 
is  attached  to  the  bottom  of  the  block. 


disconnecting  the  coax  at  the  Far 
end,  and  repeating  the  measure- 
ments, proved  conclusively  that 
the  coax  itself  was  perfectly  all 
right  ...  the  problem  had  to  be  in 
the  antenna.  But  what  could  go 
wrong  with  a  nicely -machined, 
well-sealed  antenna's  main  con- 
nection block?  There  was  virtu- 
ally no  open  gap  for  water  to  enter 
the  connecting  block  from  the 
sides  or  from  above,  yet  disas- 
sembling the  entire  machined 
piece  showed  a  considerable 
amount  of  internal  corrosion  and 
even  a  small  amount  of  water  it- 
self. Fig,  1  shows  a  side  view  of 
the  basic  construction  of  the  an- 
tenna— not  particularly  compli- 
cated nor  subject  to  this  type  of 
problem.  What  might  possibly 
have  caused  this  seemingly  inex- 
plicable condition  to  develop? 
The  antenna's  coaxial  connector 
is  facing  downward-  -it  was  un- 
likely  that  water  might  have 
worked  its  way  in  via  this  route. 
Ditto  for  die  rest  of  the  di  scone's 
construction.  There  just  wasn't 
any  obvious  way  for  moisture  to 
enter  in  a  liquid  form — only  via 
humidity  in  the  air,  Here's  what  I 
feel  happened: 

'The  interior  of  the  connection 
block  has  a  small,  hollow  cavity, 
which,  though  not  penetrable  by 
rain,  is  subject  to  infiltration  by 
moist,  humid  air  (not  being  her- 
metically sealed).  We  have  our 
fair  share  of  moist,  humid  days  in 


the  Chicago  area,  often  followed 
by  quickly  changing  temperatures 
thai  can  drop  amazingly  rapidly 
(sometimes  60  or  70  degrees  in 
just  a  fewr  hours).  If  moist  air  gets 
into  the  connector  block's  cavity, 
and  then  is  subjected  to  a  dramatic 
cool-down,  the  moisture  in  the 
trapped  air  will  condense  out  in 
the  form  of  liquid  water  Several 
episodes  of  such  a  natural  occur- 
rence can  cause  a  significant 
buildup  of  water  inside  a  light  (but 
not  perfectly  air-tight)  container. 
I  feel  that  the  discone's  connect- 
ing block  cavity  was  such  a  con- 
tainer. Over  time,  of  course,  the 
water  worked  on  the  surrounding 
metal  pieces,  causing  severe  cor- 
rosion and  changing  the  pure  wa- 
ter into  something  more  like  an 
electrolyte.  That  electrolyte,  and 
the  otherwise  insulated  metal 
pieces  inside  the  block,  resulted 
in  a  .003pF  electrolytic  capacitor 
being  developed  right  inside  my 
VHF/UHF  antenna — isn't  nature 
wonderful? 

"Now  here's  the  moral  If  you 
live  in  a  climate  such  as  that  found 
near  Chicago,  it  might  be  best  to 
consider  either  sealing  relatively 
air-tight  connections  entirely,  or, 
if  that's  not  practical,  leaving 
enough  free-air  circulation  space 
so  that  air  exchange  can  take  place 
more  rapidly  when  climatic  con- 
ditions shift  quickly.  In  that  way, 
humid  air  has  a  chance  to  be 
Hushed  out  before  it  can  condense 


and  deposit  its  water  into  the  open 
cavity.  In  the  case  of  rny  discone 
antenna,  I  chose  to  fill  that  open 
cavity  above  the  bottom  connec- 
tor with  Stuf™.  It's  a  Tcflon™- 
hased  grease  (hat's  compatible 
with  electrical  connections,  and 
is  made  by  Cross  Devices  of 
Cutchogue,  NY.  It's  described  as 
a  dielectric  waterproofing  filler 
for  coax  connectors.  1  bought  rn\ 
tube  of  Stuf  in  Milwaukee,  but  it's 
probably  available  elsewhere  as 
well.  I  packed  the  grease  into  the 
cavity  of  the  connection  block 
so  that  some  of  it  actually  oozed 
out  when  everything  was  reas- 
sembled and  a  new  connector  was 
installed,  assuring  me  that  the 
cavity  would  now  be  virtually  air- 
tight (or  at  least  tight  enough  to 
prevent  a  similar  occurrence  in 
the  future).  We'll  see+ 

"After  reassembly,  the  anten- 
na showed  perfect  continuity 
through  the  connection  points  and 
no  shunt  impedance  whatsoever, 
so  I'm  reasonably  confident  thai 
the  job  will  hold,  1  hope  that 
my  experience  may  have  some 
value  to  other  readers  who've  en- 
countered similar  problems  with 
outdoor  connections.  Remem- 
ber to  stick  with  it — there's  an 
explanation  for  everything!" 

Moderator's  note:  Ken  is  ab- 
solutely right  when  you  stop  to 
think  about  it.  Any  enclosure 
that's  capable  of  trapping  moist. 
humid  air  is  a  potential  water  res- 
ervoir, just  waiting  to  happen, 
when  a  quick  change  in  tempera- 
ture takes  place.  Filling  that  res- 
ervoir with  an  RF  compatible 
grease  (such  as  he  did  I,  is  prob- 
ably the  best  insurance  against  an 
event  like  K9KPM  experienced. 
Good  tip,  Ken! 

Circular  memory 

From  Frank  Brumbaugh 
W4LJD:  Here's  an  easy-io- 
implement  tip  that  won't  void  a 
single  manufacturer's  warranty, 
"If  you  ever  have  difficulty  re- 
membering what  band  your  an- 
tenna  tuner  might  actually  be 
tuned  to,  then  here's  the  gadget 
for  youf  It's  never  a  good  idea  to 
key  your  transceiver  into  an  un- 
known load,  as  can  easily  happen 
if  you've  forgotten  on  what  band 
(or  band  segment !  you  last  used 
your  tuner  (antenna  transmission 


line  matching  network).  Many 
tuners  are  not  marked  with  regard 
to  actual  band  or  frequency  range, 
so  it's  often  difficult  to  see  where 
the  tuner  is  set  just  by  glancing  at 
it ...  but  no  more! 

'Take  a  look  at  Fig.  2  and  make 
up  something  similar  for  yourself, 
either  out  of  cardboard  or  artist's 
drawing  board.  What's  shown  in 
Fig.  2  is  someu  hat  reminiscent  of 
the  old  circular  slide  rules  used 
by  engineering  students  before 
the  advent  of  electronic  calcula- 
tors and  now  palmtop  computers. 
If  s  just  a  circular  cardboard  cut- 
out that  mounts  onto  another 
piece  of  square  or  rectangularly 
shaped  cardboard,  with  a  single 
screw  through  its  center  and  a  nut 
placed  on  from  behind.  All  of 
your  normal  ham  band  haunts  can 
be  shown  around  the  perimeter  of 
the  movable  circle,  and  when 
you've  tuned  everything  up  cor- 
rectly, move  the  cardboard  circle 
to  the  proper  position  to  indicate 
what  band  or  band  segment 
you're  tuned  to.  That's  it — noth- 
ing elaborate,  just  an  at  way  s- 
close-at-hand  reminder  for  those 
of  us  who  need  it.  Don1!  laugh — 
if  you  don't  need  it  now,  you 
will!" 

Reach  for  the  stars 


From  Thomas  Hart  AD  IB: 
Here's  a  tip  for  making  it  easier 
to  operate  through  the  RS*  1 2  sat- 
ellite.  "Since  becoming  'seri- 
ously* involved  in  hamming 
through  the  RS-12  satellite,  Fve 
been  seeking  out  ways  to  make 
the  experience  even  more  fun. 
Using  the  satellite  involves  trans- 
mitting on  the  low  end  of  the  1 5m 
i- 

phone  band  and  listening  on  the 
satellite  portion  of  the  10m  band. 
Using  only  a  Kenwood  TS-430S, 
Fve  been  able  to  put  the 
transceivers  built-in  split -VFO  to 
work  as  the  means  of  generating 
the  15m  up/lOm  down  frequency 
offset  needed.  As  lime  went  on,  I 
thought  I  hat  it  might  be  interest- 
ing to  hear  my  downlink  signal  in 
real  time,  too,  so  I  tried  using  an- 
other lOm-only  transceiver  that  J 
owned  for  that  purpose.  The  re* 
suits  were  disappointing,  perhaps 
partly  due  to  the  transceiver  itself 
not  being  sensitive  enough,  per- 
haps partly  due  to  desensing 
caused  by  my  own  15m  transmit 


signal,  I  heard  myself  on  the 
downlink,  but  it  wasn't  nearly 
what  1  had  hoped  for  in  terms  of 
signal  strength  and  reliability. 

liMy  next  step  was  to  try  lis- 
tening for  myself  on  RS- 1 2's  2m 
downlink  instead.  I  purchased  a 
reasonably  priced  2m  to  I  Om  con- 
verter from  Hamtronics,  used  the 
lOm-only  transceiver  as  the  tun- 
able IF  for  the  converter,  and 
ended  up  very  satisfied  with  the 
overall  results.  The  use  of  a  sen- 
sitive receiving  convener  ahead 
of  a  mediocre  10m  transceiver 
seems  to  be  an  economical  an- 
swer for  a  better  downlink  moni- 
tor. Since  the  noise  level  and 
sensitivity  are  determined  in  the 
2m  converter,  even  a  converted 
CB  SSB  transceiver  may  work 
\\  ell  enough  as  the  IF,  demodula- 
tor and  audio  stages  of  a  setup  like 
this.  Why  not  give  it  a  try  if  you 
happen  to  be  strapped  for  cash, 
but  would  still  like  a  few  bells  and 
whistles  in  your  satellite  station?" 

Cable  shrinker 

From  Phil  Salas  AD5X:  "In 

my  mobile  VHF  ham  installation, 
1  like  to  use  RG-8X  (or  RG-8M 
from  Radio  Shack™)  to  bring  the 
RF  from  the  radio  at  the  dash- 
board out  to  the  hatchback 


antenna  mount  in  the  rear.  To 
then  exit  the  vehicle,  I've  rigged 
up  a  short  (one  foot)  section  of 
RG-174/U  to  get  through  the 
car's  hatchback  gasket,  and  then 
to  the  outside  antenna  mount. 

"RG~ 1 74/U  5012  coax  is  the 
perfect  size  to  use,  being  just  a 
tenth  of  an  inch  in  diameter.  It 
easily  feeds  through  my  car's 
hatchback  weather-stripping 
without  spoiling  the  purpose  be* 
hind  the  weather-stripping  gasket. 
Splicing  the  RG-8X  to  the 
RG-174U  takes  place  via  a  pair 
of  BNC  connectors  and  a  BNC 
feedthrough  barrel.  Rigging  a 
BNC  connector  for  the  RG- 1 74AJ 
can  be  a  bit  tricky,  hut  I've  had 
good  results  using  a  crimp-on 
type  of  BNC  plug  (intended  for 
RG-58  coax)  but  soldering  it  in- 
stead to  the  miniature  RG-174/U 
coax. 

"Here's  how  I've  done  it:  First, 
1  tin  the  lip  of  the  BNC's  collar, 
then  strip  off  about  1/2"  of  the 
RG-I74/U"s  outer  black  jacket.  1 
unbraid  the  exposed  shield  and 
fold  it  back  along  the  remaining 
jacket.  Next,  I  strip  off  all  but 
1/8M  of  the  center  conductor's  in- 
sulation, cut  the  center  conductor 
to  1/4M  length,  tin  it  and  slip  the 
BNC  center  pin  over  the  tinned 
end,  carefully  soldering  it  in  place 


Fig,  2,  W4UDs  tuner  memory  wheel,  made  of  artists  board,  to  re- 
mind the  operator  of  the  last  band  or  hand  segment  for  which  the 
tuner  was  optimized.  See  text, 
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wiih  minimum  heal  and  very  little 
additional  solder.  If  loo  much  sol- 
der is  used,  the  center  conductor 
pin  may  not  Hi  back  into  the 
BNC's  shell  properly.  If  done  cor- 
rectly, you  should  now  be  able  to 
insert  the  RG-174  finished  cable 
and  pin  into  ihe  BNC's  shell  far 
enough  so  that  the  center  pin  is 
seated  firmly  and  the  tip  protrud- 
ing just  shy  of  the  end  of  the  BNC 
shell.  The  final  step  is  10  solder 
the  RG- 1 74/lTs  braid  to  the  pre- 
viously tinned  collar  of  the  BNC 
plug  assembly,  again  using  the  ab- 
solute minimum  amount  of  heal 
to  do  the  job,  Allow  plenty  of 
cooling  lime  and  don't  move  the 
assembly  during  the  cool-down 
period;  these  tiny  cables  can't 
withstand  much  heat,  so  if  s  best 
10  practice  on  a  scrap  piece  first 
"Last,  but  not  least,  1  put  a  short 
length  ol  heat-shrink  tubing  over 
the  BNC's  collar  and  part  of  the 
cable,  and  shrink  it  in  place.  The 
addition  of  the  shrink  tubing  gives 
a  protective,  professional-looking 
touch  to  the  job,  Finally,  connect 
the  open  end  of  the  RG-174/U  to 
the  antenna  mount  that  you're 
using,  again  finishing  up  with  a 
short  piece  of  heat-shrink  tubing 
for  stress  resistance  and  weather 
tightness.  The  eniire  cable  assem- 
bly should  hold  up  well  if  reason- 
able care  is  taken  to  make  sure 
that  it  doesn't  gel  pinched  at  any 
time  in  the  hatchback  door-to- 
frame  interface,  If  s  also  one  that 
you'll  be  proud  to  show  off  to 
your  ham  buddies." 

Battery  tap  tip 

From  Jerry  Lagershrom 
AAOMO  Here's  a  tip  to  keep 
in  mind  if  you  need  to  make  a 

high-current  connection  directly 
to  your  automobile's  1 2V  battery, 
such  as  for  thai  new  mobile  ham 
rig  you  just  bought.  Instead  of 
splicing  into  the  existing  battery 
connections  al  or  near  ihe 
battery's  terminals,  simply  use  the 
spare*  set  of  terminals  that  al- 
ready exist  on  many  of  the  cur- 
rent line  of  auto  balterics.  Since 
some  automobile  makers  use  Ihe 
side-mounted  terminals  for  their 
main  connections,  and  some  use 
the  top  terminal  scheme,  battery 
makers  w  ill  often  provide  two  sets 
of  terminals  on  new  and  replace- 
ment batteries.  It  helps  to  keep 
down  the  inventory  that  dealers 
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have  to  keep  on  hand.  It  also 
makes  it  very  easy  for  the  ham  ra- 
dio mobile  operator  who  wants  to 
tap  into  the  battery  right  at  the 
source  itself,  which  is  the  recom- 
mended way  of  doing  the  job. 
Simply  purchase  the  correct  ter- 
minal kit  (either  top  or  side)  op- 
posite from  what  your  car's 
manufacturer  has  chosen,  and  use 
those  terminals  for  your  mobile 
rig.  When  it  comes  time  to  sell  the 
car  it's  an  easy  matter  to  remove 
the  radio's  cabling,  since  you 
didn't  have  to  splice  into  the  origi- 
nal factory  wiring  for  your  instal- 
ls ion.  It  also  makes  it  easy  to 
disconnect  your  added  wiring 
should  it  become  necessary  to  iso- 
late a  future  power  drain  problem 
...  at  least  you  can  easily  exoner- 
ate your  ham  gear  from  blame/" 

Murphy's  Corollary:  Any  re- 
chargeable-tool battery  will  run 
down  just  moments  before  the  last 
of  the  important  tasks  is  com* 
pieted. 

Manv  thanks  to  the  eontribu- 
tors  who  make  this  column  worth- 
while each  month,  Without  their 
continued  input,  Td  run  down 
pretty  quickly.  They  include: 

KenGugcK9KPM 

1 1 07  E+  Woodrow  Avenue 

Lombard  IL  60148*31 27 

lk9kpm@juno.com  J 

J.  Frank  Brumbaugh  W4LJD 
PCX  Box  30 
c/o  Defendini 
Salinas  PR  00751 

Thomas  Marl  AD  IB 
54  Hermainc  Avenue 
Dcdham  VIA  02026 

Phil  Salas  AD5X 
1517  Creckside  Drive 

Richardson  TX  75081 

Jerry  Lagcrsbrom  AA0MO 
1301  1st  Avenue 
Plansmouth  NE  68048 

Be  sure  to  check  out  the  **Ham 

To  Ham"  home  page  on  ihe  World 
Wide  Web  at;  [http://www.rrsta 
.com/hthl. 

Note;  The  ideas  and  sugges- 
tions contributed  to  this  column 

by  its  readers  have  not  necessar- 
ily been  tested  by  the  column's 
moderator  nor  by  the  staff  of  73 
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Amateur  Radio  Via  Satellites 


Andy  MacAllister  W5ACM 
14714  Knights  Way  Drive 
Houston  TX  77083 

Since  the  early  days  of 
AMSAT-OSCAR-6  nearly  a  quar- 
ter century  ago,  satellite  chasers 
have  devised  ways  to  set  up  and 
operate  mobile  and  portable  sta- 
tions, This  has  allowed  them  to 
take  their  favorite  ham-radio  pur- 
suit  on  the  road.  High  power  and 
large  directional  antennas  are  not 
needed  to  make  quality  contacts 
through  many  low-earth-orbil 
amateur  satellites,  and  operating 
a  portable  or  mobile  satellite  sta- 
tion can  be  a  lot  oi'  fun. 

Enlightenment 

My  first  serious  satellite  home 
station  included  some  rather  an- 
tique tube-type  HF  gear  in  con- 
junction with  solid-state  receive 
and  transmit  converters.  Gelling 
everything  wired  together  was 
challenging,  but  operation 
through  AMSAT-OSCAR-7's 
mode  "B"  transponder  (70cm  up 
and  2m  down)  was  easy.  I  was  fa- 
miliar with  the  HF  gear,  and  it  was 
a  simple  matter  to  calculate  the 
iransmil  and  receive  frequencies. 

To  listen  on  145.950MHz  with 
my  2m-to-10m  receive  converter, 
the  HF  receiver  was  set  to 
29.950MHz.  Transmission  on 
435*150  was  as  simple  as  setting 
the  HF  transmitter  to  29. 1 50MHz. 
The  transmit  converter  and  the 
power  amplifier  took  care  of  the 
resi.  Reasonably  good  circularly- 
polarized,  cTosscd-yagi  antennas 
provided  some  great  contacts,  and 
even  the  occasional  European  DX 
from  mv  south  Texas  station, 


During  a  demonstration  for  a 
Houston  ham  group,  the  amplifier 
died  due  to  a  power  problem.  For 
about  a  month,  I  had  only  about 
750m W  of  output  from  the  70cm 
transmit  system.  To  my  surprise 
and  delight,  this  was  sufficient  to 
make  contacts  through  A-O-7. 
Voice  contacts  were  difficult,  but 
the  CW  contacts  were  effortless. 
The  effective  radiated  power 
(ERP)  was  calculated  as  7.5W 
when  the  antenna  gain  and  cable 
loss  were  considered.  A  70cm» 
quaner-wavc-whip.  mag- mount 
antenna  and  a  10W  transmitter 
would  have  done  as  well. 

Experiments  with  various  om- 
nidirectional antennas  were  per- 
formed after  the  amplifier  was 
repaired.  As  expected,  the  results 
were  acceptable.  With  some  ex- 
tra attention  to  the  feedline, 
preamplifier,  and  power  output, 
superb  contacts  became  the  rule 
and  not  the  exception.  Similar  re- 
sults were  obtained  via  AMSAT- 
OSCAR-S's  mode  "A"  trans- 
ponder (2m  up  and  10m  down) 
using  an  outdoor  ground-plane 
antenna  on  2m  and  an  indoor 
dipolc  on  10m. 

Going  mobile 

My  first  attempt  at  mobile  sat- 
ellite work  provided  a  few  sur- 
prises arid  led  to  some  important 
changes.  While  the  results  of  the 
home  station  were  promising, 
the  radio  configuration,  power 
system,  and  antennas  for  the  car 
required  some  modifications. 

The  older  HF  rigs  were  loo 
large  for  the  vehicle  and  required 


Magazine,  and  thus  no  guaran- 
tee of  operational  success  is  im- 
plied. Always  use  your  awn  best 
judgment  before  modifying  any 
electronic  item  from  the  original 
equipment  manufacturer's  specifi- 
cations. No  responsibility  is  implied 
by  the  moderator  or  73  Magazine 
for  any  equipment  damage  or  mal- 
function resulting  from  information 
supplied  in  this  column. 

Please  send  all  correspondence 
relating  to  this  column  to  Dave 


Miller  NZ9E  at  the  address  at  top. 
All  contributions  used  in  this  col- 
umn will  be  reimbursed  by  a 
contributors  fee  of  $10,  which 
includes  its  exclusive  use  by  73 
Magazine.  We  will  attempt  to  t& 
spond  to  all  legitimate  contribu- 
tion' ideas  in  a  timely  manner  but 
be  sure  to  send  all  specific  ques* 
dona  on  any  particular  tip  to  the 
originator  of  the  idea,  not  to  this 
column's  moderator  nor  to  73 
Magazine. 


Photo  A.  A  collection  ofmulti- 
mode  rigs  covering  all  the 
satellite  frequencies  from 
15m  through  70cm , 

special  power  inverters  to  get  ihe 
high- voltage  DC  for  the  tubes. 
The  receive  and  transmit  convert- 
ers  were  difficult  to  mounts  con- 
nect, and  power.  The  car's 
ignition  generated  unexpected 
noise  and,  due  to  the  close  prox- 
imity of  the  transmit  and  receive 
gear  and  antennas,  there  was 
excessive  receiver  defense. 

Choosing  the  right 
equipment 

I  decided  to  start  over  with  a 
simple  configuration  only  for 
mode  "A"  activity,  A  borrowed 
Kenwood  TR-9000  multi-mode, 
2m  transceiver  was  used  for  the 
uplink.  The  antenna  cable  was 
routed  away  from  the  receive  gear 
and  the  power  line  was  connected 
via  RG-8  coax  cable  directly  to 
the  car  battery.  The  antenna  was 
a  Larsen  5/8-wave  mag-mount 

A  Yaesu  FRG-7700  general- 
coverage  receiver  provided  a  us- 
able downlink  signal  with  some 
help  from  a  home-brew  MOSFET 
preamplifier  and  a  cut-down  CB 
whip  antenna.  Power  was  routed 
from  the  battery  through  a  filter 
board.  While  some  ignition  noise 
was  still  present,  the  de sense 
problem  was  gone.  Several  hun- 
dred contacts  were  made  with  this 
setup  from  Texas,  New  Mexico, 
Colorado,  and  Wyoming  via  A-O- 
8  and  some  of  the  early  Soviet  RS 
hamsats. 

Park  it 

Did  you  know  that  you  can  get 
a  ticket  in  Texas  for  inattentive 
driving?  It's  not  a  good  idea  to 
operate  complex  equipment  while 
driving,  and  the  state  troopers  wilt 
be  glad  to  explain  it  to  you.  Don't 
chase  satellites  while  in  motion  if 
you  are  in  the  driver's  seat  Weak 


signals,  changing  conditions, 
Doppler  shift  and  the  complexity 
of  controlling  two  radios  simul- 
taneously are  enough  without  try- 
ing to  keep  on  the  road  at  the  same 
time.  Listening  for  the  beginning 
of  a  pass  while  tuning  the  receiver 
is  plenty. 

Moving  on 

After  banging  up  some  of  the 
radios  in  my  mobile  system,  I  saw 
that  using  my  primary  (home)  rigs 
on  the  road  would  never  be  ap- 
propriate. In  addition  to  being 
somewhat  old,  delicate,  and  hard 
to  power,  they  are  all  too  large  and 
heavy.  Even  many  of  today's 
popular  satellite  radios  fit  into  this 
category.  I  just  can't  see  trying  to 
mount  a  Yaesu  FT-736R  under  the 
dash  or  trying  to  pack  it  into  a 
briefcase.  Even  the  smaller  new 
ones  like  the  Icorn  IC-821H  are 
rather  expensive  to  be  hauling  up 
and  down  the  freeways, 

Over  the  years,  I  have  collected 
a  number  of  secondhand,  small, 
multi-mode,  single- band  trans- 
ceivers that  are  employed  almost 
exclusively  for  satellite  work  on 
Field  Day,  vacations,  camping 
trips  and  mobile  excursions,  They 
all  operate  from  12V,  can  be 
packed  easily,  cost  between  $80 
and  $250  each,  and  are  old 
enough  to  repair  without  a  micro- 
scope and  a  super- fine-point  sol- 
dering iron.  A  few  scratches  and 
dents  won't  bother  me  as  long  as 
they  provide  good  service. 

For  the  15m  uplink  to  RS-12, 1 
use  an  NCG  15m  SSB/CW  trans- 
ceiver, It  was  $80  at  a  local 


Photo  B,  A  modified  "C#"  mag- 
moimt  saw  portable  use  as  an 
RS-12  uplink  antenna  while 
perched  on  a  chimney  pipe. 


Photo    C.    A    CashCrafi 
Ranger  easily  mounts  above  the 
TV  antenna  for  hamsat  operation. 

swapfesl,  is  very  simple,  puts  out 
aboii I  1.5W,  is  a  bit  large  at  9  x  9 
x  2.5  inches  high,  but  has  a  nice 
three-digit  LED  frequency  dis- 
play. It  is  a  bit  rare,  but  there  have 
been  a  few  similar  1 5  m  sol  id- state 
monobanders  produced  by  other 
companies  over  the  years.  With  a 
simple  dipole  antenna,  most  of 
rnv  RS-12  contacts  have  been 
made  with  this  radio  while  away 
from  home, 

A  Uniden  HR2510  10m  all- 
mode  transceiver  has  provided 
good  service  for  mode  'A' 
downlink  work.  While  there 
have  been  several  modifications 
to  boost  its  power  output,  thai 
has  been  unnecessary  for  my 
receive  requirements.  Its  sensi- 
tivity is  good.  While  it  lacks  se- 
lectivity, congestion  on  the 
satellites  is  usually  not  a  factor, 
and  this  radio  does  its  job  well. 
The  Radio  Shack  HTX-100  and 
Uniden  HR2600  are  almost 
identical,  with  the  exception  of 
fewer  modes  in  the  Radio  Shack 
transceiver  and  a  few  more  fea- 
tures in  the  HR2600  version. 
Prices  on  these  radios  range 
from  $100  to  $180.  depending 
on  the  condition. 

My  Yaesu  FT-480R.  multi- 
mode,  2m  transceiver  has  been 
the  central  unit  of  my  portable  and 
mobile  configuration  for  a  nuni 
ber  of  years.  It  was  purchased 
from  a  local  ham  for  $250  and 
does  a  great  job  for  both  mode 
liA"  and  "F  (2m  up  and  70cm 
down)  upliiiking  with  10W  out- 
put, and  mode  "B"  receive,  some- 
times with  a  preamp.  The  central 
microprocessor  went  out  soon  af- 
ter purchase,  but  Yaesu  was  very 


helpful  with  a  reasonably-priced 
replacement.  There  are  excellent 
multi-mode  2m  rigs  available 
from  all  the  major  ham  manufac- 
turers. Price  and  availability  are 
the  determining  factors. 

Finishing  out  my  monobander 
collection  is  the  Yaesu  FT-780R 
for  multi-mode  70cm  mode  "Bv 
uplink  activity  and  mode  4\T  re- 
ception. It  was  originally  pur- 
chased in  Panama.  After  a  few 
years,  it  found  its  way  to  my 
shack  in  Houston  after  an  ex- 
change of  $225.  The  70cm  satel- 
lite band  is  from  435  to  438MHz. 
The  FT-780R  operates  between 
430  and  440MHz,  thus  covering 
my  needs.  For  those  requiring  a 
radio  that  will  work  terrestrial  440 
repeaters,  this  rig  is  not  appro- 
priate. There  are  other  transceiv- 
ers that  tune  420-450  or  430- 
450MHz. 

The  only  new  radio  in  my 
collection  of  mobile/portable 
satellite  rigs  is  an  Alinco 
DJ580T  dual-band  (2m  and 
70cm)  HT.  It  has  provided  many 
excellent  FM  contacts  with  Mirf 
the  Shuttle,  and  AMRAD-OS- 
CAR-27  using  the  large  battery 
pack  and  15-inch  dual-band 
whip  antenna. 

Antennas  and  amplifiers 

While  ground  planes  and  other 
omnidirectional  antennas  have 
worked  well  for  the  LEO  hamsats 
from  the  car,  I  have  tried  a  few 
yagis,  quads,  and  helix  antennas 
while  out  fishing  or  camping.  The 
extra  gain  has  always  helped,  but 
without  rotators,  1  feel  a  bit  silly 
running  back  and  forth  to  the 
antenna  array  every  few  minutes 
to  re-aim.  Expcri  men  ling  in  the 
back  yard  before  an  outing  to  a 
remote  locanon  usually  provides 


Photo  D.  An  old  camera  tripod 
provided  support  for  a  seven- 
element  70cm  quad  during  a 
fishing  trip. 
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^e*QRP  Plus 


A  Quality  Transceiver  for  the  Serious  Low  Power  Operator 


Completely 
Re-engineered! 


An  all  new  receiver  design 
incorporating  a  custom  mixer  from 
Synergy  Microwave  Corp,  for  strong 
signal  performance  and  dynamic 
range  to  compete  with  the  best  full 
stee  transceivers 
i        RF  speech  processing  and 
improved  ALC  circuit  add 
effectiveness  to  5SB  transmit, 

♦  New  wide  rang^  smooth  acting 
AGC  circuit  is  free  from  overload, 

•  I.F,  noise  limiting  reduces  interference  without  adding  distortion  or  compromising 
performance 

Genera!  coverage  receiver  tunes  from  T^MHz  to  30MHz  SSB  &  CW 
Ail  band  transmit  160-1 OM  S5B  &  CW 

♦  Improved  futl  break  in  CW  and  built  in  iambic  keyer 

*  SCAF  filters,  Variable  bandwidth  from  100Hz  to  2400Hz,  No  ringing  even  at 
100Hz  setting 

Very  low  power  drain  -  1  flOMa 
@  1 2 V  means  full  weekend  of 
operating  on  small  battery 

20  memories,  SPLIT,  RIT 

Designed  &  Built 
in  the  U.S.A 


Custom  designed  mixer  from 
Synergy  Microwave  Corp.  is 

the  heart  of  a 
new  high 
performance 
receiver. 


$695 


m 
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GET  THE  ATV  BUG  <\^f 

>10  Watt  pep 

Transceiver 
Only  $499 

Made  in  USA 
Full  Color 
and  sound 

TC70-10  420-450  MHz  ATV  Transciever 

ATV  is  no  more  difficult  to  get  on  vs.  any  voice  mode 
except  you  just  plug  in  your  camcorder  to  transmit, 
and  your  TV  set  to  receive  the  picture  and  sound. 
Thafs  it  -  you're  seeing  as  well  as  talking  to  other 
hams  live  and  in  color.  No  other  radios,  computers 
or  interface  boxes  required. 

DX  is  90  miles  snow  free  line  of  sight  using  14dBd  ant. 

Show  the  shack,  home  video  tapes,  zoom  in  and  describe 
projects,  show  computer  graphics  or  programs,  repeat 
SSTV  or  even  Space  Shuttle  Video  and  audio  if  you  have 
a  TVRO.  Go  portable  or  mobile,  do  public  service  events, 
RACES,  AREC,  CAP,  transmit  the  local  radio  club  meet. 

HAMS;  Call,  Write  or  Email  for  our  1 0  page  ATV  Catalogue  for 

more  info  -  We  have  it  ail!  Transmitters,  Downconverters,  Ampli- 
fiers, Repeater  modules,  and  more.  We  also  have  wired  and 
tested  boards  for  the  builder,  R/C,  Rocket  and  Balloon  ATVers. 


(818)  447-4565  M-Th8ain-5:30pnipst   Visa,  MC,  UPS  COD 
P.C.   ELECTRONICS  Email:  tomsmb@aol.com 


an  opportunity  to  determine  the 
best  configuration  beforehand. 

Occasionally  I  have  needed  an 
amplifier  to  get  a  good  signal  up 
to  a  target  satellite,  If  the  power 
is  available  and  the  transmit  sig- 
nal doesn't  cause  desense  in  the 
receiver,  an  amplifier  has  made 
the  difference  between  a  few  dif- 
ficult QSOs  and  many  easy  con- 
tacts, but  there* s  a  catch.  The  key 
to  good  satellite  operation  is  to 
focus  on  the  receive  system  be- 
fore increasing  the  output  power. 
There  are  already  too  many  sta- 
tions on  the  amateur  satellites 
that  overload  the  transponders 
just  because  they  have  inad- 
equate reception  and  keep  rais- 
ing their  uplink  signal  until  they 
can  hear  themselves.  Good 
preamps  and  downlink  antennas 
come  first. 


What's  next? 

If  you  haven't  undertaken  mobile 
or  portable  hamsai  chasing,  give  it  a 
liy.  It's  not  easy,  but  the  results  are  cer- 
tainly satisfying.  Check  out  the  used 
gear  at  the  conventions  and  swap 
meets.  It's  best  to  keep  the  big  rigs  ar 
home  and  the  small  inexpensive  ones 
on  the  road. 

There  are  some  out-of-production 
HTs  that  do  CW  and  SSB,  including 
the  AEADX  Handy  for  10m  and  the 
Santec  LS-202A  for  2m.  There  are 
also  a  number  of  new  C W/SSB  HTs 
made  in  Japan  that  are  not  marketed 
in  the  United  States  and  cover  die 
bands  from  40m  up  through  70cm. 
They  occasionally  show  up  for  sale 
on  the  used  market  and  might  provide 
even  more  fun  for  satellite  backpack- 
ing and  low-power  (QRP)  satellite 
woik. 
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Continued  from  page  45 

"donation"  buying  some  influ- 
ence. And,  indeed,  1  found  that 
the  system  worked  as  1  ex- 
pected. Donors  usually  get 
through  to  the  man,  non-donors 
don't.  And  that's  bribery. 

So  we're  reading  about  the 
High  Crimes  of  the  Clinton 
White  House  and  both  of  the 
political  parties*  plus  the  time 
that  congressmen  have  to  spend 
building  their  re-election 
campaign  funds. 

When  the  money  is  a  bit  short 
a  senator  can  threaten  an  indus- 
try with  a  hearing.  Since  almost 
(?)  every  industry  is  crooked, 
that  loosens  the  purse  strings  in 
a  hurry.  I  remember  when  Sena- 
tor Dodd  of  Connecticut  was 
charged  with  that  by  a  Senate 
Committee. 

Fortunately  we  have  the  fox 
guarding  the  hen  house,  so 
we're  not  seeing  any  indict- 
ments or  impeachment  proceed- 
ings, despite  the  patent  illegality 
of  the  whole  campaign  funding 
process. 

The  solution?  The  only  one  I 
can  think  of  is  my  Never  Re- 
elect Anyone  (NRA)  approach. 
That  would  at  least  make  re- 
election campaigns  unneces- 
sary, since  all  incumbents 
would  be  eliminated  in  the  pri- 
maries. It  would  help,  but  it 
wouldn't  totally  discourage  the 


swarms  of  lobbyists  waving 
suitcases  full  of  cash  at  our  rep- 
resentatives, 

I've  also  proposed  that  state 
legislatures  pass  laws  making  it 
illegal  for  any  congressman  to 
speak  or  vote  on  any  bill  which 
might  affect  the  business  of  any 
donor.  That  might  help  dry  up 
bribery.  Further,  to  initiate  such 
an  actions  F  ve  proposed  that  ev- 
ery ham  club  select  a  club  mem- 
ber and  run  the  member  for  the 
state  legislature.  We  need  to 
start  having  some  political  clout 
anyway. 

Boiled  Silver 

I  see  where  Bob  Beck  is 
recommending  that  you  silver 
merchants  use  less  salt  to  make 
colloidal  silver  by  making  it 
while  boiling  your  distilled  wa- 
ter. He  says  this  makes  a  finer 
grade  of  colloid  which  will  keep 
longer  and  act  faster.  I'm  build- 
ing quite  a  file  on  colloidal  sil- 
ver, but  Fm  not  sure  how  much 
of  it  is  fact  and  how  much  ex- 
aggeration. In  the  meantime, 
I've  got  Dr.  Douglass  of  Second 
Opinion  saying  not  to  drink 
the  stuff,  while  on  the  other 
hand  there's  a  ton  of  testimoni- 
als telling  about  the  wonders  of 
drinking  it. 

Well,  I  don't  think  you  can  go 
far  wrong  if  you  use  it  to  pre- 
vent salmonella  on  chicken  and 

Continued  on  page  77 
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Build  the  NorthScope 

Sometimes  hidden  transmitter 
hunting  (T- hunting)  is  easy.  I  get 
sharp,  unambiguous  bearings, 
drive  direclly  to  the  hidden  T  on 
good  streets  through  light  traffic, 
and  my  passengers  ask,  "What's 
so  hard  about  this?" 

Or  was  I  just  daydreaming? 
Actually,  it  seems  as  if  evcr>  time 
I  take  ride-alongs  to  demonstrate 
the  fun  of  radio  direction  finding 
(RDF)  contests,  the  hunt  is  extra 
difficult  and  1  don't  do  as  well  as 
1  would  like.  Of  course,  it 
wouldn't  be  fair  to  blame  the  pas- 
sengers for  upsetting  my  concen- 
tration. The  fact  is  that  there  are 
wide  variations  in  difficulty  of 
T-hunts  due  lo  variations  in 
signal  level,  polarization,  terrain, 
and  the  surroundings  of  both  the 
hidden  T  and  the  humeri  I'm 
always  seeking  out  new  ways  to 
get  the  best  bearings  in  the  worst 
circumstances. 

Most  two -meter  T-hunters  in 
southern  California  use  a  ya*i 
or  quad  of  three  to  six  elements 
on  a  must  extending  vertically 
from  the  vehicle  window  or  roof 
hole.  They  depend  on  the  radio's 
S-meter  lo  tell  the  direction  of 


Photo  A.  A  local  repeater  pro- 
duces this  pattern  on  the  mobile 
quad  and  NorthScope.  The  main 
forward  lobe  at  220  degrt*es  true 
is  the  direct  signal.  The  second 
lobe  at  320  degrees  is  reflected 
s  ignal  from  nea  rby  foothills  , 


Radio  Direction  Finding 

strongest  signal  as  they  rotate  the 
mast  by  hand.  An  RF  attenuator 
keeps  the  meter  on  scale  when 
closing  in.  In  urban  areas  where 
m trials  are  constantly  reflected 
from  hills  and  buildings 
I  multipath).  the  beam's  sharp  for- 
ward lobe  can  pick  out  each  di- 
rect and  reflected  signal 
component*  That's  a  major  advan- 
tage of  the  beam  method  over  a 
Doppler  or  dual-switehed-dipole 
setup. 

The  down  side  is  that  interpret- 
ing your  beam's  indications  can 
be  tricky  and  lime  consuming. 
slowing  you  down  when  speed  is 
of  the  essence.  Sometimes 
multipath,  airplane  flutter,  and 
path  blockage  make  the  S -meter 
reading  fluctuate  constantly  as 
you  roll  along.  Getting  an  accu- 
rate hearing  on  the  direct  signal 
while  ruling  out  reflected  signal 
peaks  under  these  circumstances 
is  not  an  exact  science.  A  few 
experienced  T-hunters  have 
improved  their  performance 
with  polar-plot  bearing  display 
of  signal  strength  versus  direction 
on  a  cathode-ray  tube  (CRT)  or 
computer. 

CRT  bearing  readouts  featured 
in  past  "Homing  tn"  columns  in- 
clude those  of  KK6CU  (October 
and  November  1992),  N0MKJ 
(March  1994h  and  AB60S/ 
KA6SOX  {November  1993).  The 
screen  shows  signal  strength  ver- 
sus direction  from  multiple 
sweeps  of  the  antenna  so  the  op- 
erator can  "eyeball  average"  fluc- 
tuations resulting  from  motion,  It 
is  much  easier  to  discern  the  most 
likely  direct  signal  direction  in  a 
multipath  environment  with  a  po- 
lar display  than  it  is  with  just  an 
S- meter. 


North-up  is  better 

All  of  the  above  polar  displays 
show  signal  directions  relative  to 
the  vehicle's  heading.  Thai's  fine 
when  yoifre  driving  in  a  straight 
path  and  you  know  exactly  which 
wav  vou*re  eoing.  But  what  about 
T-hunts  that  lake  you  on  winding 
roads  in  new  housing  develop- 
ments or  along  desert  washes  in 


the  middle  of  nowhere?  How 
can  you  interpret  the  display  ac- 
curately when  it  rotates  as  the 
\  chicle  turns? 

Last  month's  "Homing  In" 
showed  how  a  fluxgate  compass 
sensor  on  your  mobile  beam  de- 
tects the  mast's  orientation  with 
respect  to  true  north.  Why  not 
combine  the  fluxgate  sensor  and 
CRT  readout  to  produce  a  polar 
display  of  signal  strength  that  is 
always  relative  to  north,  no  mat- 
ter which  way  you  turn?  In  avia- 
tion terms,  this  is  called  a 
"north-up" display.  1  call  mine  the 
NorthScope. 

For  good  'eyeball  averaging," 
the  CRT  must  display  several  ro- 
tations or  sweeps  of  the  RDF  an- 
tenna at  a  time.  An  ordinary 
oscilloscope  won't  do— you  need 
a  storage-type  oscilloscope  or  a 
high-persistence  CRT  like  those 
in  radar  sets  of  the  pre-computer 
era.  The  NorthScope  trace  of 
Photo  A  is  typical  for  a  strong  sjg- 
nat  with  a  small  amount  of 
multipath,  The  higher  the  beam's 
gain,  the  sharper  and  narrower  the 
major  lobe  will  be.  Note  that  this 
pattern  is  consistent  for  every  ro- 
tation of  the  antenna  because  the 
vehicle  and  source  are  stationan 
and  there  are  no  moving  objects 
such  as  aircraft  in  the  path. 

The  NorthScope  is  at  its  best 
in  a  difficult  RF  environment  such 
as  in  Photo  B,  The  large  repeat- 
able  lobe  identifies  the  most  likely 
direct  bearing  to  the  I  Reflec- 
tions and  noise  in  other  directions 
show  up  as  a  jumble  of  non-cor- 
relaied  traces  after  several  rota- 
tions of  the  mast.  If  there  are  two 
or  more  keyed-down  transmitters 
in  different  directions  on  the  fre- 
quency simultaneously,  the 
NorthScope  can  resolve  bearings 
for  each  of  them.  Try  I  hat  with  a 
Doppler! 

Sometimes  the  signal  level  flut- 
ters, making  it  hard  to  find  a  peak 
on  the  S -meter,  Worse  yet,  imag- 
ine the  S-meter  bounce  if  the  sig- 
nal switches  on  and  off  every 
second  or  so,  ( It's  legal  on  some 
hunts!)  Under  these  conditions 
turn  the  antenna  slowly  several 
times,  find  the  peak  on  the  polar 
display,  then  read  the  direction. 

A  CRT  readout  need  not  be  a 
budget-breaker.  Used  storage 
scopes  show  up  regularly  at  elec- 
tronics surplus  sales  and  swap 


meets.  They  aren't  cheap,  but  if 
you're  an  experimenter,  you  will 
find  other  uses  for  one  around  the 
shack.  Medical  monitors  such  as 
tbe  Tektronix  Model  603  include 
waveform  storage  and  are  avail- 
able on  the  surplus  market  at 
lower  prices.  Look  for  scopes  and 
monitors  that  accept  two  analog 
inputs  and  have  an  X-Y  mode, 
plus  gain  and  position  controls  for 
each  channel. 

Laboratory  scopes  and  medical 
monitors  arc  designed  to  operate 
from  household  outlets.  You  will 
need  a  DC-to*AC  step- up  con- 
\erter  to  adapt  them  to  mobile 
use.  PowerVertcrs™  by  TrippLitc 
are  suitable  and  available  in  sev- 
eral wattage  ratings,  Be  advised 
thai  the  curreiu  drain  of  a  storage 
scope  or  monitor  can  be  substan- 
tial; a  heavy-duty  car  battery  is  a 
good  idea, 

A  simple  interface 

To  connect  the  scope  to  the  sin/ 
cos  fluxgate  outputs  (described 
last  month)  and  draw  a  polar  plot 

as  the  mast  goes  around,  we  need 
a  circuit  that  varies  the  sine  and 
cosine  amplitudes  in  proportion  to 
the  incoming  signal  level.  The 
analog  multiplier,  a  little-known 
fund  ion  block,  is  perfect  for  this 
task.  Not  to  be  confused  with  the 
more  common  analog  multiplexer 
(which  switi  lies  signals),  the  ana- 
log multiplier  produces  an  output 
signal  that  is  the  exact  product  of 
two  input  signals.  For  instance,  if 
one  input  is +2  volis  and  the  other 
is  +3  volts,  the  multiplier  output 
is  +6  volts. 


Photo  B.  This  distant  simplex 
signal  is  on  the  other  side  of  a 
hill,  so  it  has  lots  of  multipath 
and  airplane  flutter.  By  viewing 
several  overlaid  sweeps  with 
the  NorthScope,  it  is  clear  that 
the  most  likely  bearing  is  235 
degrees  « 
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A  four-quadrant  multiplier 
takes  into  account  the  polarity  ol 
input  signals,  if  A  input  is  -2  volts 
and  B  input  is  +2  volts,  output  is 
*4  volts.  Pui  in  -1 .5  volts  and  -2.0 
volts  to  gci  +3,0  vol  is.  and  so 
forth.  Typically,  the  product  volt- 
age is  internally  divided  by  a  fac- 
tor of  10*  This  makes  sense  when 
you  consider  that  the  result  of  5 
volts  times  5  volts  is  too  great  for 
a  circuit  powered  by  a  15-voll 
source  if  the  output  is  not  scaled 
down. 

Analog  multiplier  integrated 
circuits  are  inexpensive  and  ideal 
lor  modulators,  wattmeters,  volt- 
age-controlled amplifiers,  and 
automatic  gain  control  slaves.  The 
major  suppliers  of  these  ICs  are 
Analog  Devices,  Harris  Semicon- 
ductors, and  Motorola  Semicon- 
ductors. Sin/cos  signals  swing 
positive  and  negative,  while  S- 
meter  signals  are  positive.  There- 
fore, the  multiplier  must  operate 
in  two  of  the  four  quadrants, 

I  chose  the  Motorola  MC 1 495, 
available  from  nationwide  dis- 
tributors such  as  Newark  Elec- 
tronics. The  dual- inline  package 
(P  suffix)  is  easiest  lor  home 
builders  to  use,  but  it  may  be 
harder  to  find  than  the  surface- 
mount  iD  suffix)  package. 

Fig,  1  is  the  fluxgatc-to-moni- 
tor  interface  circuit  schematic. 
There  arc  separate  analog  multi- 
plier ICs  and  operational  ampli- 
fiers for  ihe  X  and  Y  axes.  All 
parts  except  the  multipliers  are 
available  at  local  parts  stores. 
They  fit  onto  a  few  square  inches 
of  perforated  board  space  i  Photo 
C).  Const  met  ion  is  simple,  even 
without  an  etched  circuit  board. 
No  ground  plane  is  needed,  but 
be  sure  to  put  the  supply  bypass 
capacitors  close  to  the  ICs.  Mount 
SI  andRl  in  convenient  locations 
for  adjustment  during  T- hunts. 

Inputs  of  the  multiplier  ICs  are 
differential  amplifier  stages. 
Thais  ideal  for  this  application 
because  the  sin/cos  outputs  from 
the  fluxgate  compass  vary  posi- 
tive and  negative  with  respect 
to  a  +4. 2- volt  analog  reference. 
By  connecting  multiplier  invert- 
ing input  pins  to  the  analog  refer- 
ence, that  relationship  Ls  preserved 
through  the  interface  circuit  and 
there  is  no  need  for  a  regulated 
negative  voltage  supply,  U3A 
and  U3B  convert  the  differential 


Fig.  I*  Schematic  of  the  interface  circuit  that  combines  fluxgate  compass  and  S-meter  signals  to  drive  a 
north'ttp  CRT  display.  Resistors  are  in  ohms  and  capacitances  are  in  microfarads  unless  othenvise  noted. 


outputs  of  the  multiplier  ICs  to 
single-ended. 

My  receiver's  S-meter  tapoff 
circuit  is  described  in  Chapter  5 
of  the  book  TRANSMITTER 
HUNTING  — Radio  Direction 
Finding  Simplified  (available 
from  73's  Radio  Bookshop), 
It  includes  an  operational  ampli- 
fier to  drive  an  analog  panel  meter 
atop  the  dashboard.  The  op- amp 
output  in  that  circuit  goes  from 
zero  to  +10  volts  full  scale  and 
connects  to  the  point  marked 
S-METER  in  Fig.  1.  U3A  is  a 


voltage  follower  stage  with 
unity  gain;  U3B  adds  4.2  voks 
to  the  S-meter  voltage  as  re- 
quired by  the  differential  analog 
multiplier  inputs. 

To  ensure  sufficient  headroom 
in  the  multiplier  and  avoid  wave- 
form clipping  under  all  input  con- 
ditions.  use  care  in  choosing 
supply  voltages  for  the  interface 
circuit.  The  positive  supply  to  the 
MCI 495  ICs  should  be  regulated, 
Supplies  for  the  LM324  quad  op- 
amp  can  be  unregulated.  The 
LM324  positive  suppl}  ipin  4» 


range  is  + 1 5.8  to  +20  volts;  nega- 
tive supply  (pin  1 1 )  can  be  -L5 
to  -12  volts,  Look  for  places  to 
tap  off  these  supply  voltages 
within  your  monitor. 

Tune-up  is  easy 

A  few  simple  alignment  steps  are 
required  to  set  up  the  NorthScope 
for  the  first  time.  Connect  alt  the 
assemblies  and  install  the  fluxgate 
sensor  on  vour  antenna  mast  Set 

- 

the  focus  control  on  your  monitor 
for  a  minimum-size  spot  Keep  the 
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Photo  C  The  three  ICs  and  associated  resistors  on  the  right  side  of 
this  perforated  board  are  the  fluxgatef S-meter  interface  components. 
The  rest  of  the  board  holds  CRT  deflection  amplifiers  for  the 
home-built  monitor. 


brightness  control  as  low  as  prac- 
tical to  avoid  burning  the  phos- 
phor screen  of  the  scope-  X  and 

Y  channel  sensitivity  settings 
should  be  about  one  volt  per  di- 
vision, depending  on  your  screen 
size. 

Turn  SIZE  control  Rl  on  the 
interface  to  zero.  Set  input 
switch  SI  to  SPOT  (position!). 
Set  the  X  and  Y  position  con* 
trols  on  your  scope  to  center  the 
spot  on  the  screen.  Turn  the  mast 
and  sensor  around  360  degrees; 
the  spot  should  not  move.  If  it 
does,  adjust  OFFSET  control  R2 
until  the  spot  does  not  move  as 
the  mast  turns.  Now  re-center 
ihe  spot,  if  necessary,  with  the 
position  controls. 

Set  SI  to  CIRCLE  (position  3). 
Adjust  l he  SIZE  control  lo  move 
the  spot  about  an  inch  toward  the 
edge  of  the  screen.  Rotate  the 
mast/sensor  and  adjust  the  X  and 

Y  gain  controls  and  the  two 
screwdriver-adjusted  potentiom- 
eters on  the  left  side  of  the 
tluxgate  compass  display  for  a 
perfect  circular  pattern  around  the 
center  spot  position.  The  E-W  and 
N-S  pots  on  the  fluxgate  equalize 
the  left-right  and  top-bottom  volt- 
age swings  such  that  positive  ex- 
cursions equal  negative  excursions 
for  each  axis.  This  makes  the  circle 
trace  exactly  over  the  spot  (see 
Fig.  2).  If  the  circle  is  elliptical 
instead  of  round,  adjust  the  X  and 

Y  channel  gains  as  appropriate. 
Set  SI  to  TRACE  (position  2). 

With  your  receiver  tuned  to  an 
active  repeater  and  enough  RF 
attenuation  that  the  S-mctcrdoes 
not  peg,  swing  the  beam  around 
and  adjust  the  SIZE  control  for  a 


trace  similar  to  Photo  A.  There 
is  plenty  of  gain  in  the  S-mctcr 
channel,  so  you  can  get  a  full- 
size  trace  even  if  the  incoming 
signal  only  moves  the  S-meter 
to  quarter-scale. 

Notice  that  the  reflection  lobe 
in  Photo  A  is  quite  sharp  but  the 
major  lobe  is  broad  at  the  outside. 
This  is  caused  by  nonlinearily  in 
my  receiver's  S-meter  circuits. 
Normally  this  is  not  a  problem, 
but  I  can  get  a  sharper  lobe  if 
needed  by  adding  RF  attenuation 
to  the  receiver  and  turning  up  the 
SIZE  control  to  compensate.  It 
should  also  be  possible  to  add 
nonlinear  devices  such  as  diodes 
to  the  feedback  path  of  U1A  to 
make  that  stage  an  antilog  ampli- 
fier; 1  have  not  tried  this  yet, 

While  the  north-up  display 
could  be  used  with  a  motorized 
mast  like  the  displays  of 
KK6CU  and  others,  I  prefer 
turning  the  mast  by  hand.  Not 
only  docs  it  simplify  the  project 
(no  slip  rings  for  the  coax  and 
sin/cos  signals),  it  also  makes  it 
easier  to  find  the  exact  direction 
of  signal  peaks  as  displayed  on 
the  scope,  I  can  rock  the  beam 
back  and  forth  until  I'm  satis- 
fied that  1  have  found  the  opti- 
mum bearing.  This  is  particularly 
helpful  when  there  is  airplane 
flutter  or  rapid  amplitude 
changes  due  to  keying  or  high 
modulation  levels. 

I  have  enjoyed  building  several 
oscilloscopes  over  the  years  so  1 
decided  to  make  my  own  moni- 
tor/display for  the  NorthScope. 
By  modifying  a  commonly  avail- 
able "boat  anchor"  scope  and 
raiding  the  junk  box,  the  cost  was 


under  $100.  The  monitor  draws 
about  as  much  as  a  typical  mo- 
bile receiver,  so  I  don't  worry 
about  draining  the  car  battery. 
Next  month's  "Homing  IrT*  will 
have  all  the  monitor  details  and 


some  thoughts  on  computerizing 
the  NorthScope.  Meanwhile, 
keep  sending  your  T-huming 
news  and  column  .suggestions 
via  E-mail  or  my  post  office 
box.  Thank  you? 


Fig,  2.  At  (a),  unequal  horizontal  and  vertical  gain.  At  (b).  offset  due 
to  misadjusted  E-W  and  N-S  controls.  At  (c)r  a  perfect  circle  in 

proper  position. 


Radio  Bookshop 


iPhone  800-274*7373  or  603-924~005ft.  FAX  603-924-B6I3,  or  see  order 
form  on  page  SK  for  urdering  information. 


Wayne's  Five  Buck  Books: 


98  Books  You're  Crazy  if  Vou  Don't  Read.  Brief  reviews  of  books  that 
will  help  make  you  healthy,  wealthy*  and  wise.  If  you  are  sick  you  did  it  to 
yourself  through  messing  up  your  body.  This  is  probably  the  single  most 
important  five  bucks  you'll  ever  spend. 


LV.hn  rrTT^I  310  Garfield  St  Suite  4         Owlv 

PnPirPTTi    po te 2748    e-jr li 

ElECTROlNics  6ugene,  Oregon  97402  ^77 

http-J/www.  motron  .com 

Control  your  home 


tit 


from  your  radio! 


The  AukvKaII®  AK-16 

DTMF    Controller    Board 

features  16  relay  driver 
outputs  and  DTMF  to  X-IO 
house  control  capability! 
Using  your  radio  keypad,  you  can  control  either  the  relay 
outputs,  X-10  modules,  or  both!  X-10  operation  requires  the 
FL-513  Power  Line  Interface  ($20),  The  Alt- 16  mates  readily 
with  our  RB-8/1  {$39)  or  RB-16/1  ($149)  relay  board  a  The 
0-12  digit  security  code  is  user  programmable  using  your  DTMF 
keypad,  Additional  features  include  reprogramable  ON  ID  and 
several  modea  of  operation,  Including  two  with  CW  response 
tones,       PHnted    cincuit    board,    assembled    and    tested. 

Vis^  MasterCarcI,  American  Express,  Discover  CarcI 
COD  o\  CAsh  or  Mo\Ey  OrcIer  bAsis  oNly 
S/H:  58  USA;    SI  I  CanacIa;    SI  6  FoRtiqv    COD:  $5 

Price  and  Specifications  are  subject  to  change  without  notice 

Se  Habio  Espanoi.  Pida  pot  Don  Moser. 

Orders:  (800)  338-9058 

Info:  (541)  687-2118  Fax:  (541)  687-2492 
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Number  60  on  your  Feedback  card 


Your  Tech  Answer  Man 


Michael  J.  Ger9r  KB  1UM 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

It's  heeeere! 

As  I  sic  down  to  write  this  col- 
umn describing  the  arrival  of  the 
first  home  VCR  and  the  impact  it 
had  on  our  world  (which  goes  far 
beyond  television),  t  realize  I 
have  a  little  celebration  of  my 
own  to  consider  This  is  my  !00ih 
column*  Can  you  believe  it?  It's 
been  more  than  eiehi  \  ears  novv ! 
I  feet  privileged  lo  have  been  able 
to  serve  you  all  these  years,  and  I 
hope  it  will  continue  as  lime  and 
technology  march  on, 

For  the  past  few  months,  we've 
been  exploring  video  and  video 
recording.  Last  time,  we  were 
examining  the  obstacles  thai  kept 
this  technology  out  of  the  home 
for  so  long.  Lef  s  look  at  the  first 
of  the  two  biggies  and  how  it  was 
solved.  (Hint:  They  both  involve 
radio- related  techniques,) 

Hurry  up  and  slow  down 

The  biggest  obstacle  lo  the 
home  VCR  was  the  rate  of  tape 
consumption.  Even  at  the  seven 
and  a  half  inches  per  second  (IPS) 
of  the  EIAJ  standard,  too  much 
expensive  tape  went  through  the 
machine  per  hour  And  1  do  mean 
expensive:  Videotape,  which  had 
to  be  made  to  very  precise  toler- 
ances, required  a  higher  level  of 
manufacturing  precision  than  was 
generally  available  for  consumer 
products  at  the  lime*  so  costs  were 
high. 

The  audio  tape  world  had 
clearly  shown  that  people  hated 
threading  tapes  and  would  avoid 
buying  recorders  if  they  had  to  do 
it;  home  audio  recording  only 
took  off  when  the  cassette  became 
widely  available,  even  though 
much  superior-sounding  reel -to- 
reel  recorders  had  been  available 
at  reasonable  prices  for  many 
years.  So,  any  successful  home 
video  recorder  had  to  use  a  cas- 
sette. Also,  it  was  an  lie  i  paled 
early  on  thai  home  users  would 
want  lo  time-shift  recordings  for 
later  viewing,  and  lhai  meant  at 


least  an  hour  of  recording  on  a 
tape,  preferably  much  more.  The 
size  of  the  cassette  would  be 
daunting  to  most  people. 

The  race  was  on  to  reduce  tape 
usage.  The  answer  proved  to  he 
fairly  straightforward,  although 
making  it  work  in  color  was  not 
Here's  a  little  background  that'll 
help  with  understanding  how  they 
did  it: 

In  any  tape  recorder,  signals  are 
recorded  as  regions  of  magne- 
tism, like  little  bar  magnets,  next 
to  each  oilier  on  the  tape  as  il  goes 
by.  (OK.  there  are  other  ways, 
such  as  through  the  tape,  but  they 
are  problematic  and  never  caught 
on.)  The  narrower  the  magnets, 
the  more  you  can  fit  into  a  given 
tape  length.  As  we  discussed  be^ 
fore,  though,  there  are  practical 
limits  as  to  how  narrow  you  can 
make  them  before  vou  can't  read 

— 

ihcm  anymore.  The  solution  to 
recording  the  large  quantities  o\' 
information  required  for  video 
was  to  use  rapidly  rotating  heads 
that  traced  out  long,  thin  tracks 
diagonally-  A  servo  mechanism 
would  then  position  the  heads 
during  playback  so  they'd  scan 
the  tracks  and  not  the  space 
between  them. 

Space?  What  space?  Well,  in 
theory,  you  didn't  need  any,  be- 
cause each  head  would  hit  onlv 
its  own  track.  In  practice,  though, 
it  didn't  really  work  out  that  way. 
Due  10  mechanical  tolerances, 
notablv  wow  and  flutter  in  the 
tape  drive,  some  of  the  signal 
from  adjacent  head  sweeps  would 
get  picked  up  by  the  head  as  the 
tape's  precise  position  wandered 
a  little  bit.  That  resulted  in  inter- 
ference and  unacceptable  play- 
back, so  the  tape  speed  was 
increased  to  make  some  space 
between  each  track.  They  called 
thai  the  "guard  band."  It  worked, 
but  it  upped  the  tape  speed  con- 
siderably, since  a  significant  per- 
centage of  the  tape  wound  up 
being  wasted  to  allow  for  all  that 
unrecorded  space.  In  fact,  the 
guard  band  was  a  primary  cause 
of  high  tape  consumption — but 
how  to  get  rid  of  it? 


History  to  the  rescue 

Developers  of  audio  recorders 
had  long  known  that  head  align- 
ment was  crucial  for  maximizing 
the  amount  of  information — hieh 
frequency  response  in  the  audio 
world — a  tape  could  hold.  Spe- 
cifically, the  head  gap,  which  both 
creates  and  reads  the  bar  magnets, 
should  be  at  a  right  angle  to  the 
direction  of  tape  travel.  (That  set- 
ting is  called  the  "azimuth7'  ad- 
justment) [f  you  draw  I  wo 
parallel  vertical  lines  close  to  each 
other  to  represent  the  head  gap. 
you  can  see  why.  As  the  tape 
moves  past  the  lines,  it  will  take 
a  linear  distance  equivalent  to  the 
width  of  the  gap  for  one  magnet 
to  move  out  of  the  way  com- 
pletely, so  another  one  can  be 
written. 

Now,  draw  some  vertical  mag- 
nets, and  try  lilting  the  head  gap 
in  relation  to  them.  What  hap- 
pens? The  effective  gap  width, 
which  is  from  the  left  to  the  right 
of  the  entire  gap,  is  much  bigger, 
because  at  one  end  the  gap  sticks 
way  to  the  right,  and  at  the  other. 
way  to  the  left.  Much  of  the  en- 
ergy the  magnets  would  create  as 
they  move  by  is  lost  within  one 
gap-width  when  the  magnets  are 
not  very  wide,  because  more  than 
one  magnet  can  fit  in  at  a  time. 
The  result  is  seriously  reduced 
high-frequency  response,  just  as 
if  the  gap  were  much  bigger  than 
it  really  is.  In  an  audio  recorder, 
that's  bad. 

Crooked  isn't  always 
wrong 

As  you  may  recall,  I  mentioned 
that  video  is  recorded  using  FM. 

i_ 

As  hams,  we  know  something 
about  thai  mode.  The  important 
thing  here  is  the  capture  effect;  A 
stronger  signal  can  completely 
obliterate  a  weaker  one.  us  long 
as  they're  more  than  a  few  dB 
apart.  The  key  to  Sony's 
Betama.\IM.  which  ushered  in  the 
low-tape- speed  home  VCR.  de- 
pended on  that  effect.  They  elimi- 
nated the  guard  band  by  slowing 
the  tape  down  so  much  that  adja- 
cent tracks  not  only  had  no  space 
between  them,  they  actually  cut 
into  each  other — the  result  being 
tracks  narrower  than  the  heads 
that  created  them! 

"But  what  about  the  interference?'* 


I  hear  you  say.  Yes*  it  would  be 
massive  if  that's  all  they  did  With 
tracks  thinner  than  the  heads,  each 
head  sweep  would  pick  up  signals 
from  three  sources — the  desired 
track,  and  the  adjacent  ones  on 
each  side.  What  a  mess! 

The  real  cleverness  of  their 
scheme  lay  in  deliberate  misalign- 
ment of  the  head  azimuth.  By  tilt- 
ing one  video  head  about  17 
degrees  left  and  the  other  the 
same  amount  right,  l hey  created 
more  than  30  degrees  of  misalign- 
ment between  tracks.  So  what? 

Well,  lef  s  call  one  head  the  A 
head  and  the  other  the  B  head. 
When  the  A  head  is  reading  its 
track,  it's  picking  up  its  intended 
signal,  along  with  signals  from 
the  adjaceni  B  tracks,  but  those 
tracks  arc  seriously  out  of  azimuth 
alignment  with  the  A  head  (which 
is  aligned  opposite  to  the  one  that 
created  them},  so  they  will  be 
much  weaker.  Combined  with  the 
FM  capture  effect,  the  adjacent 
backs*  signals  simply  disappear! 
And  that,  gentle  readers,  was  the 
key  lo  the  home  \ideo  recorder, 
the  grail  sought  for  twenty  years, 
(Well,  almost.  There's  still  that 
pesky  color  problem  to  deal  with.) 

The  first  Betamax  recorded  one 
hour  on  a  cassette.  While  we 
might  laugh  at  that  today,  it  was, 
at  the  time  of  its  introduction,  the 
highest  recorded  information  den- 
sity ever  achieved  on  magnetic 
tape,  bar  none.  Not  even  the  mili- 
tary had  anything  which  could 
store  that  much  material  on  so 
little  tape.  It  was  also  the  most 
complex  consumer  product  ever 
made:  it  was  so  far  beyond  the 
radios  and  TVs  of  the  time  that 
there  was  no  comparison. 
People  were  eagerly  buying  tape 
recorders  more  complex  than 
their  cars. 

The  implications  of  that  feat  of 
information  storage  were  little 
recognized  at  the  time,  but  the 
availability  of  consumer-priced. 
megahertz- rale  recording  ushered 
in  much  of  what  we  have  today. 
I'm  not  suggesting  that  gigabyte- 
si/etl  hard  drives  work  the  same 
way  (they  don't),  but  the  VCR 
created  a  consumer  demand  for 
the  manipulation  and  recording  of 
large  amounts  of  information. 
A  six-transistor  radio  just  wasn't 
an  exciting  product  anymore, 
Suddenly,  that  old  audio  cassette 


60   73  Amateur  Radio  Today  •  August  1997 


Number  61  on  your  Feedback  card 


The  Digitrl  Port 


Jack  Heller  KB7NO 
712  Highland  Street 
Carson  City  NV  89703 
[jheller@sierra.net] 

All  those  TNC  commands 
...  and  how  we  solved  the 
too  many  retries"  dilemma 


b> 


This  column  is  about  solving 
problems.  After  all,  isn't  it  great 
when  you  find  a  solution?  If  any- 
body needs  solutions,  it  is  this 
digitally-obsessed  ham,  so  as 
quickly  as  I  get  them,  I  pass  them 
on.  Hopefully,  they  are  of  value 
to  my  readers, 

This  month's  conundrum  con- 
cerns a  perfectly  good  direct  packet 
connection  that  quit  working  a  few 
months  ago— and  it  was  from  my 
shack  to  the  local  PBBS  just  across 
town.  Thai's  serious,  especially 
when  I  am  writing  this  column.  If  I 
am  looked  upon  to  answer  ques- 
tions. Yd  better  answer  my  own+ 

To  begin,  there  were  several  fail- 
ures. You  may  recall  from  last 
month's  column  how  my  computer 
had  ceased  to  converse  with  the  ter- 
minal node  controller  (TNC).  That 
was  a  problem  of  the  first  order  and 
I  assumed,  once  it  was  in  working 
order,  this  packet  connection  would 
start  cooperating. 

General  Rule  #1: 
Assumptions  generally 
make  my  life 
uncomfortable. 

So  ,„  yes,  the  problem  is 


located.  Contact  with  the  PBBS 
has  been  reestablished,  I'm  easy 
to  please — just  make  my  radio 
work.  When  1  test  problems  like 
this,  I  use  as  much  Logic  as  pos- 
sible, but  logic  was  playing  a  few 
wild  cards ...  again. 

Part  of  the  dilemma  with  logic 
is  that  we  like  to  bypass  the 
steps  w?e  "already  know  the  an- 
swers to."  Last  month,  after  in- 
stalling XPWare,  ii  appeared 
that  the  PK232-MBX  was  in 
business  on  all  modes,  except 
for  the  local  packet  connection. 
Difficulty  in  making  and  main- 
taining solid  connections  has 
given  me  fits  in  this  corner  of 
the  valley  for  as  many  years  as 
I  have  worked  packet. 

There  are  definite  signs  of 
multipath.  When  a  signal  is 
transmitted,  it  bounces  around 
the  valley  and  wreaks  havoc  at 
this  receiving  antenna;  too  many 
signals  out  of  phase  and  there- 
fore unreadable.  This  was 
solved  a  few  years  back  when 
Martin  N7NPB  installed  the 
CCBBS  just  a  couple  miles 
away,  but  still  there  is  a  sizable 
hill  along  the  path.  Martin  has 
gone  to  great  lengths  to  defeat 
the  multipath  monster,  but  at 
limes,  he  has  resorted  to  trans- 
ferring files  to  and  from  the  next 
node  via  landline. 

When  my  latest  problem  arose, 
it  seemed  normal  to  assume 


recorder  didn't  seem  like  much, 
either 

Even  more  than  that,  the  huge 
success  of  the  VCR  ushered  in  the 
era  of  cheap  high-precision  manu- 
facturing that  has  brought  us  the 
home  computer,  CD  players, 
camcorders,  pocket-sized  dual- 
band  HTs,  you  name  it.  VCRs  re- 
quired all  kinds  of  specialized  ICs, 
which  drove  the  chip  makers  to  new 
levels  of  expertise.  The  machines 
also  required  mass  production  of 
extremely  precise  mechanical  as- 
semblies, something  never  before 
done  on  such  a  scale.  In  the  mid- 
1 970s J t  cost  more — much  more — 
to  put  a  pair  of  new  heads  on  a 
black-and-white  reel-to-reel  video 


recorder  than  it  does  to  buy  an 
entire  newr  color  VCR  today. 
Whereas  the  process  used  to  have 
to  be  done  by  hand,  under  a  mi- 
croscope, we  now  have  entire 
head  drums,  with  heads  mounted, 
completely  made  by  machine  in 
factories  that  input  raw  materials 
and  output  fully  aligned,  rcady-to- 
use  assemblies  with  tolerances  hi 
the  micron  range.  Yes,  the  VCR  was 
a  tremendous  instrument  for  tech- 
nological progress,  even  if  people 
do  use  it  mostly  for  catching  up  on 
mindless  sitcoms. 

Next  time,  we'll  explore  that 
other  big  obstacle:  the  recording 
of  color.  Until  then,  73  de 
KB1UM. 


something  had  changed  in  the 
geological  structure  of  the  valley 
and  the  multipath  demon  had  re- 
turned; after  ail,  construction  never 
ceases.  Just  about  every  test  proved 
this  (when  I  know  the  answer,  it  is 
easy  to  plug  in  the  comet  circum- 
stances), I  was  so  comfortable  with 
the  diagnosis  that  Martin  was  ready 
to  invest  in  more  equipment  to 
fix  the  problem.  That  is  the  way 
with  hams-  the  good  guys  feel 
there  is  nothing  too  good  nor  too 
expensive  if  it  will  make  life  better 
for  a  fellow  ham. 

Deceptive  screen 
messages 

Some  of  the  strange  symptoms 
of  the  disease  were  manifested 
when  KB7NO  sent  a  connect  re- 
quest to  CCBBS;  the  perfectly 
readable  response  would  show  up 
on  my  screen  and  seemingly  in- 
dicate the  connection  was  made. 
However,  this  wasn^t  so.  1  had 
Martin  watch  from  his  end  and  he 
could  see  the  connect  request 
frame  come  across  his  screen, 
which  would  trigger  his  system  to 
send  out  the  welcoming  frames 
that  included  the  instruction  for 
me  to  tell  CCBBS  what  I  wanted 
(read  mail,  bulletins,  etc.). 

The  missing  ingredient  was 
that  the  "connect"  LED  was  not 
lit,  on  the  front  of  my  PK232 
paneL  This  was  followed  by  a  lot 
of  unacknowledged  signals  trans- 
mitted back  and  forth,  until  my 
screen  would  display  the  message 
"retry  count  exceeded — Discon- 
nected." Once  in  a  great  while  a 
fragile  connection  would  be 
made — always  immediately  after 
I  had  changed  something  (never 
the  same  thing). 

So  M,  this  ted  me  to  think  there 
is  something  valuable  to  put  into 
this  month's  discussion  while  I 
tell  about  the  angst  I  was  suffer- 
ing and  the  steps,  though  logical, 
thai  wound  very  slowly  around  to 
a  realization  of  the  true  nature  of 
the  problem.  Incidentally,  I  took 
a  quick  look  into  the  on-line  dic- 
tionary for  angst.  The  words  anxi- 
ety and  depression  certainly  are 
descriptive  of  the  mood  that 
prevailed  for  a  few  days. 

Changing  the  TNC 
commands  from  default 

One  of  the  areas  I  experimented 


with  was  the  commands  that  you 
can  define  in  your  TNC,  and  this 
is  something  you  need  to  be  at 
least  cognizant  of.  There  are  ap- 
proximately 100  definable  com- 
mands in  most  TNCs,  For 
instance,  one  that  is  required  be- 
fore you  can  make  a  packet  con- 
nection is  MYcalL  It  simply  states 
your  callsign  so  the  station  you 
are  connecting  to  can  identify 
you. 

Modem  software  installs  your 
call  automatically  when  you  are 
setting  up  the  program,  so  you 
don't  want  to  attempt  to  bypass 
this  part  of  the  setup.  In  primitive 
programs,  you  are  instructed  to  go 
to  the  cmd>  prompt  and  type  MY 
[space]  [your  callsign],  MY  is 
short  for  MYcali.  It  is  okay  to  type 
the  command  in  its  entirety,  but 
nearly  all  commands  have  an 
abbreviation. 

You  will  find  that  the  defaults 
are  usually  set  in  the  memory  of 
the  TNC  and  you  will  be  able  to 
operate  just  fine  without  chang- 
ing much  other  than  entering  your 
calk  Some  of  the  commands  af- 
fect what  you  see  on  the  monitor; 
some  alter  the  packet  to  be  sent; 
others  are  for  automatic  messages 
you  may  send;  and  there  are  those 
for  mailbox  functions. 

The  ones  I  felt  were  most  worth 
tweaking  were  the  ones  having  to 
do  with  timing  the  sent  packets,  in 
respect  to  the  incoming  packets.  See 
Chart  1  for  a  list  of  the  commands 
I  worked  with  the  most,  You  will 
notice  that  all  these  function  to 
cause  a  "waif*  intcrv^ii  to  avoid  hav- 
ing two  signals  collide. 

In  Chart  2  you  will  see  other 
commands  1  changed  for  various 
reasons  described.  It's  good  to 
know  as  much  as  you  can  about 
these  commands.  They  are  not  all 
the  same  with  all  brands  of  TNC* 
However,  they  are  described  in  the 
operator's  manual  for  each  TNC. 

There  is  considerable  latitude 
in  the  settings,  and  every  now  and 
then,  it  appeared  that  there  was 
progress — that  1  must  have  re- 
paired a  nerve  in  the  sy  stem — and 
the  two  systems  would  magically 
connect.  However,  the  connection 
was  poor  and  seldom  did  any  sub- 
sequent commands  perform  their 
functions. 

The  impression  that  I  was  do- 
ing battle  with  multipath  signals 
was  further  solidified  as  I  finally 
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COMMAND 


FUNCTION 


TXdelay  n 


AXhang  n 


AXdelay  n 


DWait  n 


Specifies  the  wait  in  10ms  intervals  that  the  TNC  is  to  wait  after 
keying  up  the  transmitter  before  sending  data. 


Another  wait  parameter  that  specifies  the  time  in  100ms  intervals  that 
the  transmitter  will  wait  alter  the  repeater  keys  up  before  sending 
data. 


Specifies  the  wait  time  in  10ms  intervals  to  perform  the  same  function 
and  in  addition  to  AXhang. 


RESptime  n 


FRack  n 


Specifies  the  time  in  10ms  intervals  that  the  TNC  will  wait  after  the 
last  heard  signal  on  a  channel  before  keying  up. 


Specifies  the  time  in  100ms  intervals  that  the  receiving  TNC  will  wait 
before  sending  an  acknowiedgment  of  a  received  packet. 


Specifies  the  time  in  seconds  the  transmitter  will  wait  for 
acknowledgment  after  sending  a  packet  before  sending  the  frame 
(packet)  again. 


Chart  I,  These  commands  are  specifically  used  to  help  avoid  colli  sums  between  packets  by  preventing 
simultaneous  sending  and  receiving  between  stations  on  the  same  frequency. 


Radio  Bookshop 


Phone  800-274-7373  or  603-9:4-0058,  FAX 

603  -9  24-  8  61 3,  or  &ec  order  L'orin  on  page  88 
for  ordering  inlbmiulujrj. 


Rene's  Books 


NASA      Mooned      America* 

Rene  makes  an  airtight  ease 
thai  NASA  never  landed  any- 
one  on  the  moon.  Ridiculous, 
of  course,  so  maybe  you  can  be 
the  First  to  find  fault  with 
Rene's  30  "gotchas."  He  sure 
convinced  Wayne,  $28. 

The  Last  Skeptic  of  Science. 

Rend  blows  holes  in  one  cher- 
ished scientific  dogma  after  an- 
other. Do  yon  believe  there 
have  been  ice  ages?  That  the 
moon  causes  the  tides?  That  the 
I  iron  core  of  earth  causes  its 
magnetic  field?  That  the  trans- 
mutation  of  elements  is  diffi- 
cult? Another  S28  well  spent. 


Wayne  has  a  whole  bunch  of 
booklets  you '  1 1  enjoy  —  I  i  ke  How- 
to  Make  Money,  The  Bioelectrifier, 
WWII  Submarine,  Caribbean,  and 
other  Adventures,  Editorial  Collec- 
tions, Imiant  Morse  Code  Course 
for  the  truly  lazy,  Reading  Guide, 
Cold  Fusion,  and  etc.  Ask  for  FREE 
16p  list  of  WAYNE'S  STUFF. 

Order  Wayne's  Stuff 


found  a  station  connected  to 
CCBBS  whose  transmissions  I 
could  copy  on  my  monitor.  Most 
other  stations  were  from  another 
side  of  the  hills  and  their  signals 
could  not  be  copied  on  my  moni- 
tor, only  those  signals  from 
CCBBS. 

Digipeat  looks  like  the 
answer 

1  entered  a  connect  path  to 
CCBBS  via  the  other  station  and 
got  an  instant  connection.  Some 
of  this  was  pure  luck — this  TNC 
user  had  the  digipeat  option  "on," 


plus  his  connection  continued 
long  enough  to  get  my  desired 
result.  Elated,  1  sent  Martin  the 
news, 

1  started  making  plans  to  set 
up  a  digipeater  in  another  part 
of  the  valley,  [ShorL  explana- 
tion: Digipeating  is  a  handy 
function  of  the  TNC.  It  allows 
stations  to  connect  through  one 
another  and  each  will  pass  along 
(repeat)  digital  messages  that 
would  otherwise  be  difficult  or 
impossible  due  to  distance  and/ 
or  terrain.] 

In  preparation  to  setting  up 
a  digipeater,   I  dug  out  an 


MFJ-I274  and  started  getting 
cables  ready.  Martin,  in  the 
meantime,  was  making  his  own 
plans,  on  a  grander  scale,  to  put 
up  a  node  on  a  nearby  peak.  I 
felt  it  might  be  a  good  idea  to 
first  try  the  1 274  in  the  shack  to 
be  sure  it  still  worked. 

After  a  few  false  starts,  I  got 
the  1274  in  place  of  the  PK232 
and,  after  a  little  configuring, 
got  the  screen  to  speak  a  lan- 
guage I  understand.  I  tried  a 
connect  to  CCBBS  just  to  be 
sure  everything  responded  and, 
to  and  behold,  the  connection 
worked — first  try! 

I  spent  at  least  ten  minutes 
connected,  to  see  that  this 
wasn't  just  another  coincidence, 
and  sent  Martin  a  personal  mes- 
sage. Then  1  disconnected  and 
connected  and  read  a  few  bulle- 
tins, Definitely,  the  source  of  the 
problem  was  found.  This  should 
prove,  until  next  time,  though 
many  things  are  improbable, 
nothing  is  impossible. 

The  next  thing  was  to  contact 
the  new  owners  of  the  AEA  line, 
Time  wave.  I  checked  their  Web 
page  and  did  not  see  a  phone 
number,  so  1  sent  them  E-mail 
describing  my  dilemma.  At  this 
writing,  they  have  not  had  time 
to  respond.  By  the  time  this  is 
published,  the  actual  problem 
will  have  been  resolved. 

I  f  you  have  questions  or  com- 
ments about  this  column,  E-mail 
me  at  [jheller@sierra  net]  and/ 
or  CompuServe  [72130.1352].  I 
will  gladly  share  what  I  know  or 
find  a  resource  for  you.  On 
packet,  when  you  get  a  chance, 
drop  me  a  line  1KB7N0@ 
N7NPB.#NONEV.NV.USA 
.NOAM].  For  now,  73. 


COMMAND 

FUNCTION 

PASS  All 

This  will  turn  error  correction  on  or  off.  Therefore,  if  there  are  packets 
being  received,  they  can  be  viewed. 

FUlldup 

Normally  offT  but  with  it  on,  1  was  able  to  view  all  the  commands  as 
they  were  being  sent.  However,  it  encourages  collisions. 

WHYNOT 

This  shows  up  in  some  AEA  packages  and  is  meant  as  a  diagnostic 
tool.  My  screen  filled  with  a  form  of  "weak  signal"  messages. 

PErsist 

This  is  also  AEA-specific.  This  is  meant  for  use  with  multiple  connects 
to  avoid  collisions  by  monitoring  carrier  detection  (DCD), 

Chart  2.  These  commands  were   experimented  with   to   explore   the  possibilities  offered.  Each 
manufacturer /prog  rammer  offers  ideas  that  are  worth  exploring  when  the  solution  becomes  difficult. 
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New  Products 


Number  63  on  your  Feedback  card 


Wipe  Out! 

Wipe  out  that  interference  and 

noise  before  it  gels  into  your  re- 
ceiver, thai  is.  When  you  plug 
your  Station  antenna  into  the 
MFJ-  102ft.  your  antenna  system 
turns  into  a  directional  receiving 
array!  You  can  place  a  null  up  to 
60dB  deep  on  any  lype  of  noise 
and  interference  arriving  from 
any  direction  and  wave  angle. 
Lightning  crashes  from  distant 
thunderstorms,  severe  power  line 
noise  from  arcing  transformers 
and  insulators,  lump  dimmers, 
touch-controlled  lamps,  electric 
drills,  industrial  processes.  TV 
birdies  and  more  can  be  elimi- 
nated with  the  M KM  026  Deluxe 
Noise  Canceling  Active  Antenna* 
Is  a  strong  local  ham  overload- 


ing your  sensitive  receiver?  Cast 
a  deep  null  on  him  and  literally 
take  him  out — you  won't  even 
know  he's  there.  Null  out  your 

local  AM  broadcast  station,  and 
underneath  you  might  find  a  far- 
away station  in  an  exolic  place 
you've  never  heard  of! 

The  MFJ- 1026  simply  plugs  in 
between  your  transmitting  an- 
tenna and  transceiver.  To  null, 
adjust  amplitude  and  phase  con- 
trols lor  minimum  S-meler  read- 
ing or  lowest  noise.  To  peak, 
push  reverse  button.  Use  the 
built-in  active  antenna  or  an  ex- 
ternal one;  it's  better  than  a 
phased  antenna — you  can  elec- 
tricallv  "rotate  the  array"  while 
the  antennas  remain  stationary . 

The  MFJ-M)2f>  is  priced  at 
$139.95,  and  has  a  little  brother 
without  the  built-in  active  an- 
tenna: the  MFJ- 1 025  is  only 
$1 1 9.95,  For  your  nearest  dealer 
or  to  order,  call  (800)  647- 1 800; 
FAX  (601)  323-6551;  or  write 
Ml  J  Enterprises,  Inc.,  300  Indus- 
trial Park  Road,  Starkville  MS 
39759, 


Just  Like  Magic 

MFJ  proudly  announces  the 
MFJ-281  ClearTone™  Commu- 
nications Speaker  for  SSB,  FM, 
AM,  andCW.  Plug  it  in  and  MFJ 
promises  speech  fidelity  thai  you 
never  knew  existed.  The  MFJ- 
281  will  restore  the  smooth 
sound  of  sine  waves  that  CW 
naturally  generates  and  make  it 
far  easier  to  copy.  Small  buili-in 
speakers  just  can't  deliver  this 


kind  of  tonal  quality.  The 
ClearTone  was  carefully  de- 
signed to  improve  the  intelligi- 
bility of  speech  in  the  frequency 
range  of  600  to  4.000Hz  while 
reducing  undesirable  noise, 
sialic  and  hum. 

The  MFJ -28 1  is  less  than  four 
inches  square  and  will  handle 
8  W,  #11,  Ft  comes  with  a  six-foot 
cord  and  3.5mm  mono  plug,  and 
a  versatile  swivel  mounting 
bracket  lets  vou  direct  the  sound 
where  you  want  it — and  all  this 
for  only  $9*95!  And.  of  course, 
it's  covered  by  the  MFJ  NO 
MATTER  WHAT  one -year  un- 
conditional warranty.  For  your 
nearest  dealer  or  to  order,  call 
(800)  647-1 800;  FAX  (610)  323- 
6551;  or  write  to  MFJ  Enter- 
prises, Inc.,  300  Industrial  Park 
Road,  Starkville  MS  39759. 


Manufacturers,  your  new  products 

can  be  here  ...  Contact 
Joyce  Sawtelle  at  603  924-0058 


New  Camera  Cables 
from  Nemal 

Nemal  Electronics  Interna- 
tional has  introduced  a  new  line 
of  mulucore  camera  cables  for 
use  with  Sony,  JVC,  Toshiba. 
and  other  equipment.  The  cables 
feature  precision  coaxial  mem- 
bers, various  control  wires,  and 
a  flexible  outer  jacket,  which 
offers  protection  from  tempera- 
ture extremes,  abrasion,  oil,  gas 
and  ozone. 

Nemal  has  also  Introduced  a 
newr  remote  control  composite 
cable  fur  use  with  Sony  paintbox 
remotes,  making  it  easier  to  use 
the  Son\  remotes  in  field  appli- 
cations, and  providing  all  the  re- 
quired interconnections  under  a 
single  flexible  jacket — Nemal"s 
high-performance  Ilex  jacket. 
Standard  terminations  include 
XLR  for  audio,  BNC  for  video. 


and  a  1 0-pin  plug  for  the  remote 
cable. 

For  more  information,  contact 
Nemal  Electronics  ai  (305)  899- 
0900;  FAX  (305)  895-8178  or 
E-mail:  [in fo^1  riemal.com |. 


It's  a  Catalog!  Its  a  Newsletter! 

No — it*s  Electronic  Experimenter's  JtmnmL  published  by  Debco 
Electronics,  Inc.  More  than  just  a  tabloid  catalog,  it  offers  tips, 
projects,  and  more  for  electronics  hobbyists.  You  can  order  kits  (from 
Ramsey  and  other  manufacturers)  and  parts,  and  read  advice  from 
The  Wizard  of  Newtown,  Captain  QRP.  and  Professor  Quad,  Get  a 
copy  from  Debco  Electronics,  Inc.,  4025  Edwards  Road,  Cincinnati 
OH  45209, 


MCM  Adds  Philips  ECG 
Semiconductors 

MCM  Electronics  proudly  an- 
nounces  that  Philips  ECG  is  the 
newest  in  [heir  line  of  top  qual- 
ity products,  MCM  slocks  over 


1,000  ECG  items  with  access  to 
their  entire  line — over  4?500 

SKUs. 

MCM  has  just  released  its 
newest  catalog,  #38*  with  6,500 
new  items.  New  categories  of 
Data  Comm,  Computer  Soft- 
wan:,  Gaming,  Printer  Parts,  Of- 
fice Supplies,  and  Safety  offer 
you  new  service  opportunities. 
All  MCM* 5  trained  sales  repre- 
sentatives are  professionals, 
available  on  toll-free  lines  to  pro- 
vide  immediate  service  Monday 
through  Friday,  7:00  a_m.  to  9:00 
p.m.  EST,  and  Saturday  9:00 
H,m,  to  6:00  p.m.  EST,  FAXed 
orders  are  accepted  24  hours  a 
day.  every  day.  For  complete  in- 
formation and  a  free  catalog,  call 
MCM  Electronics  at  <S00>  543- 
4330;  FAX  (937)  434-6959. 
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Number  64  o/?  your  Feedback  card 


f  u^ 


Communications  Simplified, 

Part  20 


Peter  A.  Stark  K20 AW 

RO.  Box  209 

ML  Kisco  NY  10549 


If  you  examine  Fig-  1  carefully,  you 
will  note  thai  the  sampled  signal  at 
the  bottom  of  (he  figure  consists  of 
pulses,  and  thai  their  amplitude  is  pro- 
portional to  the  amplitude  of  the  analog 
wave  at  thai  point.  You  will  also  see  that 
ihe  lops  of  these  pulses  are  sloped  the 
same  as  Ihe  analog  waveform  was  at  that 
point.  In  most  cases,  this  slope  is  en- 
tirely unnecessary,  since  the  circuit 
which  does  the  reconstructing  of  the 
pulses  uill  supply  its  own  slope;  hence 
the  pulses  in  most  systems  will  generally 
have  Hat  tops.  Furthermore,  since  the 
slopes  of  the  lops  arc  unimportant,  only 
ihe  height  (amplitude)  of  these  pulses  is 
important:  the  pulses  can  therefore  be 
very  narrow.  This  makes  it  possible  to 
squeeze  many  other  pulses  between 
them,  Ihus  allowing  more  different  chan- 
nels to  he  multiplexed  together  (but  note 
thai  this  rapidly  increases  the  required 
bandwidth). 


The  pulses  in  Fig,  I  actually  have  an-  ' 
olher  faull — some  are  positive  and  some 
arc  negative,  which  makes  them  difficult 
to  send  through  some  circuits.  It  is  better 
to  make  all  the  pulses  the  same  polarii\. 
as  shown  at  the  bottom  of  Fig,  2,  by  add- 
ing  a  fixed  DC  voltage  to  the  original 
analog  signal;  this  changes  it  from  pure 
AC  to  pulsating  DC. 

PAM:  Pulse  amplitude  modulation 

The  result  is  then  called  PAM  or  pulse 
amplitude  modulation,  since  it  is  the  am- 
plitude of  the  pulses  that  tells  us  what 
the  voltage  should  be.  PAM  is  a  sort  of 
electronic  mongrel — it  is  partly  digital 
and  parity  analog.  The  timing  and  the 
fact  that  it  consists  of  pulses  makes  it 
look  digital,  but  the  amplitudes  which 
preserve  the  voltage  levels  are  purely 
analog.  So  PAM  permits  us  to  do  time 
division  multiplexing,  but  is  still  subject 
to  many  of  the  same  problems  as  analog 
transmission  would  he.  including  noise. 
distortion,  etc.,  because  the  heights  of 


Fig.  /.  Sampling  an  analog  waveform. 
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Fig.  2.  Pulse  amplitude  modulation  {PAM). 


the  pulses  can  become  distorted  as  the 
signal  is  sent  through  different  circuits 
and  communications  media. 

PWM:  Pulse  width  modulation 

Rather  than  modulate  the  amplitude  of 

each  pulse,  we  can  change  the  width  of 
the  pulses;  this  results  in  pulse  width 
modulation  or  PWM,  which  is  shown  in 
Fig.  3.  A  pulse  is  wide  when  ihe  ampli- 
tude of  the  original  signal  is  high,  and 
narrow  when  the  amplitude  is  low, 
(Note,  by  the  way,  that  the  sampling  rate 
in  Fig.  3  is  much  too  low.  The  Nyquist 
sampling  theorem  states  that  there 
should  be  more  than  two  samples  taken 
during  the  fastest  cycle  of  the  waveform. 
We  have  circled  what  looks  like  a  fairly 
small/fast  cycle,  and  there  are  not  two 
complete  samples  in  that  small  interval.) 

As  you  can  see  from  the  small  t4tick" 
marks  under  the  pulses,  the  leading 
edges  of  the  pulses  are  evenly  spaced:  it 
is  the  trailing  edges  that  move  hack  and 
forth  to  vary  the  width  of  each  pulse  in 
our  example.  There  are  variations  of 
PWM  which  move  only  the  leading 
edge,  or  which  move  both  edges  to  vary 
the  width. 

PWM  has  some  advantages  over 
RAM.  Since  all  the  pulses  are  the  same 
height,  PWM  can  be  sent  through  digital 
circuits  which  would  otherwise  ignore 
or  alter  pulse  heights.  A  PWM  signal  can 
be  fairly  easily  converted  back  to  an 
analog  signal  by  passing  it  through  an 
"integrator"  circuit,  that  is,  a  circuit 
which  measures  the  area  under  each 
pulse  and  converts  that  area  to  a  fixed 


voltage.  It  can  also  be  easily  analyzed  by 
digital  circuitry,  which  can  measure  the 
width  of  a  pulse  fairly  accurately  by 
measuring  its  timing. 

Nevertheless,  PWM  is  still  only  an 
analog-digital  hybrid.  Any  kind  of  dis- 
tortion which  slightly  changes  the  width 
of  a  pulse  will  distort  the  signal.  PWM 
therefore  has  fairly  limited  uses  in  com- 
munications. One  fairly  common  use  is 
in  high-power  amplifiers  or  power  sup- 
plies. Since  the  voltage  in  a  PWM  signal 
is  either  at  zero  or  at  full  height,  there 
are  no  in-between  states,  When  such  a 
signal  is  amplified  by  a  transistor,  the 
transistor  is  cither  fully  off  (when  the 
current  through  it  is  zero)  or  fully  on 
(when  the  voltage  across  it  is  very  close 
to  zero).  The  power  lost  in  a  transistor  is 
the  product  of  current  times  voltage;  if 
one  or  the  other  of  those  two  is  zero  or 
close  to  zero  at  all  times,  their  product  is 
small,  and  the  power  dissipated  in  the 
transistor  will  be  small.  This  allows  the 
amplifier  to  provide  a  high  power  output 
signal  without  itself  losing  much  power 
in  the  process, 

PFM:  Pulse  frequency  modulation 

Pulse  frequency  modulation  is  another 
analog-digital  hybrid;  here  the  fre- 
quency of  the  pulses  depends  on  the  ana- 
log signal's  voltage,  as  shown  in  Fig.  4. 

PFM  is  very  similar  to  FM,  where  the 
frequency  of  a  carrier  also  depends  on 
the  analog  signal  being  transmitted,  but 
instead  of  a  sinusoidal  carrier,  we  have 
rectangular  pulses.  PFM  is  sometimes 
used  in  instrumentation  and  measure- 
ments, but  its  use  in  communications  is 
usually  associated  with  FM.  For  ex-  I 
ample,  there  are  some  FM  detector  cir- 
cuits which  convert  FM  to  PFM,  and 
then  use  digital  circuits  to  measure  the 
frequency  and  convert  it  to  an  analog 
signal. 

All-digital  methods 

All  of  the  methods  we've  looked  at  so 
far — PAM,  PWM,  and  PFM — have  been 
mixtures  of  analog  and  digital  tech- 
niques. The  value  of  an  analog  signal  af- 
fected either  the  amplitude,  width,  or 
frequency  of  pulses,  in  a  continuous  or 
analog  fashion.  By  this  we  mean  that  the 
amplitude,  width,  frequency,  or  what- 
ever, could  take  on  a  continuous  set  of 
values:  there  could  be  an  infinite  variety 
of  amplitudes,  widths,  or  frequencies. 


The  problem  with  these  approaches  is 
that  small  circuit  errors,  which  might 
produce  slight  changes  in  the  amplitude 
or  width  or  frequency  of  a  pulse,  cause 
errors  in  the  signal. 

Now  it  is  time  to  look  at  the  purely 
digital  methods.  In  a  digital  system, 
there  is  a  limited  number  of  possible  am- 
plitudes, widths,  frequencies,  or  what- 
ever, in  a  signal.  For  example,  in  most 
computer  circuits,  there  are  only  two 
voltage  levels:  one  that  we  call  a  low, 
and  another  one  we  call  a  high.  The  low 
is  usually  close  to  zero  volts,  while  the 
high  is  usually  somewhere  between  +2 
and  +5V.  The  beauty  of  this  scheme  is 
that  the  precise  voltage  of  a  high  or  low 
is  not  important,  so  that  slight  imperfec- 
tions in  a  circuit  which  might  change, 
for  instance,  +5V  into  +3V  make  no  dif- 
ference because  a  high  is  a  high  is  a 
high,  But  changing  a  high  into  a  low,  or 
vice  versa,  is  catastrophic,  so  if  the 
change  is  large  enough  to  change  +5  to 
OV,  then  all  Hades  breaks  loose,  Fortu- 
nately, with  careful  design,  we  can  avoid 
most  such  huge  errors. 

We  have  already  discussed  binary 
numbers,  so  let's  just  add  that  these 
highs  and  lows  generally  represent  the 
ones  and  zeroes  of  binary  numbers.  (The 
high  is  usually  a  1,  while  the  low  is  usu- 
ally a  0,  but  beware:  there  are  many, 
many  places  where  the  high  is  the  0  and 
the  low  is  the  1.) 

PCM:  Pulse  code  modulation 

We  can  now  see  how  PCM  or  pulse 
code  modulation  works.  We  sample  an 
analog  signal  (using  the  Nyquist  sam- 
pling theorem  to  tell  us  how  often  to 
sample)  just  as  before.  But  instead  of  us- 
ing each  sample  to  control  some  analog 
characteristic  of  a  pulse,  such  as  its  am- 
plitude or  width,  we  convert  that  sample 
into  a  code — usually  a  binary  number. 
Although  there  can  be  some  errors  in  the 
conversion  process  itself,  once  the  con- 
version to  a  digital  code  is  done,  that 
code  can  then  be  stored  or  transmitted 
with  absolutely  no  additional  errors  (as 
long  as  we  are  careful). 

The  modern  telephone  network  is 
a  prime  example.  Before  the  1970s, 
transmission  over  the  long-distance  tele- 
phone network  was  analog.  Cross-coun- 
try connections  were  noticeably  noisier 
and  more  distorted  than  speaking  with 
someone  across  town.  Today,  your  voice 
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Fig,  3.  Pulse  width  modulation  (PWM). 

is  digitized  as  soon  as  it  enters  your  local 
telephone  company  central  office  (and 
sometimes  even  sooner!)-  It  is  then  car- 
ried as  a  digital  signal  almost  all  the  way 
to  its  destination.  The  distance  it  travels 
is  unimportant,  because  the  data  arrives 
at  its  destination  exactly  as  it  left  your 
town.  You  can  no  longer  tell  the  differ- 
ence between  a  local  call  and  a  long-dis- 
lance  call  just  by  the  quality  of  the 
connection  (and,  despite  what  some  tele- 
phone carriers  will  tell  you,  it  has  noth- 
ing to  do  with  whether  the  connection  is 
through  a  fiber  cable). 

Fig.  5  shows  how  it's  done  in  a  CD  re- 
corder and  CD  player.  As  the  analog  mu- 
sic signal  comes  in,  a  sample -and -hold 
circuit  grabs  samples  of  the  input 
signal's  voltage  at  the  sampling  rate.  It 
then  holds  that  voltage  constant  (even 
while  the  signal  itself  is  changing)  long 
enough  for  an  analog-to-digital  con- 
verter (also  called  an  A-to-D  converter, 
or  just  ADC)  to  measure  the  voltage  and 
convert  it  to  a  binary  number.  This  pro- 
cess is  called  quantizing.  The  resulting 
binary  number  is  sent  through  a  commu- 
nications channel  (or,  in  the  case  of  a 
CD,  recorded  on  the  disc).  Eventually,  it 
goes  back  into  a  digital-to-analog  con- 
verter (also  called  a  D-to-A  converter  or 
DAC),  which  converts  it  back  into  an 
analog  signal.  But  this  signal  has  jagged 
edges  because  it  has  been  quantized. 
Fortunately,  the  jagged  edges  represent 
frequencies  above  one-half  of  the  sam- 
pling frequency  (and  therefore  above 


Fig,  4.  Pulse  frequency  modulation  (PFM). 
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Fig ,  5.  Sample-and-hoid  and  ADC. 

even  the  highest  frequency  of  the  de- 
sired signal),  so  they  can  safely  be  fil- 
tered out  without  removing  any  desired 
signal.  The  result  is  then  the  original 
audio. 

The  ADC  cannot,  however,  capture 
the  exact  value.  When  it  quantizes  the 
voltage,  it  can  only  express  it  to  the 
nearest  allowable  digital  number,  and  so 
it  generates  a  quantization  error. 

To  understand  quantization  error, 
think  of  shoe  sizes.  My  foot  is  bigger 
than  a  size  1 1  shoe,  but  smaller  than  a 
size  12.  If  I  wanted  to  order  a  pair  of 
new  custom-made  Bruno-Magli  shoes 
from  the  manufacturer,  I  could  trace  the 
outline  of  my  foot  on  a  piece  of  paper 
and  send  that  as  a  measurement.  This 
would  be  an  analog  measurement  which, 
if  only  I  could  perform  it  exactly,  would 
be  an  exact  representation  of  my  foot 
size.  The  problem  is  that  temperature  or 
humidity  (or  the  vagaries  of  the  post  of- 
fice) could  slightly  change  the  size  of 
that  paper,  so  Lhal  the  manufacturer 
might  send  me  the  wrong  size. 

So  I  choose  to  measure  my  foot  in- 
stead, and  send  just  the  measurement. 
Unless  my  letter  is  grossly  mangled  by 
the  post  office,  that  measurement  will 
get  to  the  manufacturer  and  still  be  read- 
able. But  the  problem  is  this — how  good 
is  the  ruler  I  use  to  measure  my  foot  size, 
and  how  much  space  do  I  have  to  write 
down  that  size? 

If  I  had  a  perfect  ruler,  I  might  find  thai  I 
have  a  size  11.62729577953221459  .„ 
foot,  where  the  periods  (called  an  ellip- 
sis) denote  that  there  are  more  digits 
than  I  have  written  down.  In  fact,  my 
measurement  might  require  an  infinite 
number  of  digits,  but  the  manufacturer 
obviously  doesn't  need  all  of  them 
(nor  do  1  have  the  room  for  them  in  this 
chapter). 

But  suppose  I  only  have  a  ruler  cali- 
brated to  the  nearest  inch.  I  must  now 
decide  whether  my  foot  measures  11 
inches  or  12  inches.  Whichever  one  I 
choose,  there  is  a  slight  error  and  the 
shoe  will  noi  quite  til.  This  slight  error  is 
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called  quantization  error.  I  can  reduce 
the  error  somewhat  by  using  a  bet- 
ter (more  expensive)  ruler  which  has 
marks  smaller  than  one  inch,  but  I  will 
now  also  need  more  room  to  write  the 
measurement  down. 

The  analog-to-digital  converter  works 
the  same  way.  Whatever  the  input  volt- 
age  is,  it  can  only  measure  the  voltage  to 
the  nearest  step  size.  Moreover,  the 
number  of  possible  measurement  values 
depends  on  the  number  of  bits  it  outputs. 
If  the  converter  had  only  a  one-bit  out- 
put, which  could  therefore  be  either  a  0 
or  a  1,  there  would  only  be  two  possible 
"sizes/'  With  just  one  output  bit,  the 
converter  could  only  specify  two  pos- 
sible voltage  levels;  in-between  voltages 
would  have  to  be  assigned  to  one  of 
those  two  allowed  levels. 

With  a  two-bit  output,  on  the  other 
hand,  the  ADC  could  measure  four 
different  analog  voltages:  for  example, 
the  bits  00  could  mean  "very  small," 
01  could  mean  '"medium,"  10  could 
mean  "big"  and  11  could  mean  "very 
big."  But  in-between  voltages  must  still 
be  assigned  to  one  of  those  four  allowed 
levels. 

Just  as  using  n  bits  allows  us  to 
specify  2n  different  binary  numbers,  so 
using  n  bits  allows  the  ADC  to  specify 
2n  different  values  of  voltage  (for  in- 
stance, two  bits  can  specify  22  or  four 
different  voltage  levels). 

To  see  what  this  means,  let's  suppose 
that  we  have  a  converter  which  has  a 
three-bit  output;  it  can  therefore  detect 
eight  (23)  different  voltage  levels,  Look 
at  Fig.  6  to  see  what  this  would  mean. 

At  the  top  of  the  figure,  we  have  the 
same  analog  waveform  we  have  seen  in 
previous  figures.  The  tick  marks  show 
us  when  the  sample-and-hold  circuit  and 
the  A-to-D  converter  sample  the  input 
signal.  At  each  tick  mark,  the  ADC  looks 
at  the  analog  signal,  and  assigns  it 
(quantizes  it)  to  the  nearest  of  the  eight 
voltages  it  can  distinguish.  (Most  con- 
verters actually  use  the  next  lower  value, 
rather  than  the  nearest  value.)  These 


eight  levels  are  labeled  with  their  binary 
equivalents,  from  000  for  the  lowest  to 
1 11  for  the  highest.  The  output  from  the 
ADC  would  therefore  be  the  series  of 
numbers  100,  101,  100,  101.  101,  „.  as 
shown  at  the  top  of  Fig.  6. 

In  other  words,  the  gradual  changes  in 
ihe  input  voltage  that  occur  between 
samples  arc  ignored;  the  ADC  only  sees 
the  signal  as  it  exists  at  the  instant  it  is 
sampled.  As  far  as  the  ADC  is  con- 
cerned, the  signal  might  as  well  be  the 
squared-up  wave  that  is  shown  superim- 
posed over  the  analog  signal  in  Fig.  6. 
When  the  digital  signal  is  eventually 
converted  back  to  analog,  we  will  get 
this  squared- up  signal,  but  the  filter  cir- 
cuit in  the  output  will  round  off  the  sharp 
corners. 

The  problem,  of  course,  is  that  the 
squared- up  wave  (even  after  it  is 
rounded  off  again  at  the  end)  is  not  quite 
the  same  as  the  original  analog  signal, 
and  this  introduces  an  error.  You  can 
think  of  this  error  either  as  distortion,  or 
as  noise,  that  is,  a  signal  which  simply 
shouldn't  be  there. 

The  bottom  curve  in  Fig.  6  plots  the 
difference  between  the  original  analog 
signal,  and  the  squared -off  quantized 
signal  that  the  ADC  thinks  it  sees — ihis 
is  the  noise  or  distortion.  Let's  try  to 
compute  its  size  in  terms  of  the  voltage 
steps  that  the  ADC  can  detect. 

The  maximum  pcak-to-peak  ampli- 
tude of  the  original  analog  signal  is  eight 
divisions.  The  error  signal  at  the  bottom 
of  Fig,  6  has  a  maximum  peak-lo-peak 
amplitude  of  two  divisions.  But  notice 
that  this  signal  has  very  sharp  tips  at  its 
maximum  and  minimum  points;  after 
the  filtering  that  occurs  at  the  end,  those 
peaks  will  be  rounded  off,  and  the  pcak- 
to-peak  amplitude  of  the  error  will  be 
less  than  one  division  pcak-to-peak. 

We  now  have  a  peak-to-peak  desired 
signal  level  of  eight  divisions,  and  a 
peak-lo-peak  noise  level  of  roughly  one 
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Fig.  6,  Calculation  of  error  ami  signal-to- 
noise. 


division  (or  less).  The  signal-to-noise  ra- 
tio is  then  about  8-tu- 1 :  which  works  out 


to 


8 


20  logy  =20x0.9=  18dB 


In  I  his  case,  we  had  thrcc-bii  numbers 
giving  us  18dB  signal -to- noise  ratio.  If 
we  repeated  this  calculation  for  different 
numbers  of  bits,  we  would  note  that,  as  a 
general  rule,  each  hit  in  the  binary  num- 
ber will  give  about  6dB  of  >ignal-to- 
noise  ratio. 

Let's  now  return  lo  the  compact  disc. 
In  the  CD  recorder,  the  analog-to-digital 
converter  generates  a  16-bit  number,  and 
is  accurate  enough  to  quantize  65,536 
different  voltage  levels  (since  2lv  is 
65,536),  which  gives  us  a  signal-lo-noise 
ratio  of  about  16x6.  or  96dB, 

To  achieve  a  frequence  response  to 
20,000H/.  the  audio  is  sampled  at 
44.100  limes  per  second.  But  since  the 
CD  is  stereo,  all  of  this  happens  for  both 
the  left  and  right  channels.  We  now  have 
44tlQ0  samples  per  second,  limes  two 
channels,  times  16  bits  per  sample,  or  a 
total  of  L41K200  hits  per  second.  This 
is  about  85  million  bits  per  minute,  or 
about  6  billion  bits  for  the  complete  disk 
(slightly  over  70  minutes). 

This  large  number  of  bits  would  not  be 
needed  if  we  were  willing  to  accept 
lower  quality  sound.  For  example,  since 
the  telephone  network  does  not  need  hi- 
fi  quality  to  20k Hz,  or  a  96dB  signal-to- 
noise  ratio,  it  uses  many  fewer  bits.  For  a 
frequency  response  to  slightly  under 
4000Hz,  the  telephone  companies 
sample  8000  times  per  second.  Seven 
bits  are  quite  adequate  for  voice  quality 
sound,  so  telephone  company  A-to-D 
converters  only  recognize  128  different 
levels,  and  output  seven-bit  binary  num- 
bers. Over  one  second,  we  then  have 
8000  samples,  times  seven  bits  per 
sample,  or  56,000  bits  per  second — 
much  less  than  ihc  CD. 

With  128  levels,  the  resulting  signal- 
to-noise  ratio  is  about 


20  log 
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20x2,1  = 


(or  again  about  6dB  per  bit).  This 
isn't  anywhere  as  good  as  a  CD,  but 
still  perfectly  adequate  for  voice 
communications, 

I  compression  and  expansion 
Compression  involves  changing  a 


signal  or  data  in  some  way  so  as  to  use 
less  space  to  store  or  transmit  it.  At  the 
receiving  end  the  process  is  usually  re- 
versed to  uncompress  (expand)  the  sig- 
nal or  data  to  bring  it  back  to  its  original 
stale.  This  compression/expansion  pro- 
cess can  fall  into  two  categories;  lossy 
and  loss-less. 

•  In  loss-less  compression,  the  expan- 
sion exactly  reverses  the  compression, 
so  that  the  final  result  is  exactly  the 
same  as  the  original.  Loss- less  compres- 
sion is  generally  used  for  computer  data, 
where  changing  even  just  one  bit  can 
completely  ruin  a  program  or  data  File, 

•  With  lossy  compression,  the  ex- 
panded data  may  be  slightly  different 
from  the  original.  Lossy  compression  is 
generally  used  for  data  intended  for  hu- 
mans, who  can  usually  tolerate  slight 
differences  in  sound  or  pictures. 

Compression/expansion  can  be  done 
on  both  analog  signals  and  digital  data. 

Radio  stations  provide  a  good  ex- 
ample of  analog  compression.  The  sig- 
nal-lo-noise  ralio  of  a  typical  AM 
broadcast  station  is  usually  much  less 
than  lhat  of  a  CD  recording  (especially 
one  of  classical  music).  If  they  turn  up 
the  volume  so  that  the  very  weak  por- 
tions of  music  arc  above  the  radio 
signal's  noise  level  the  very  loud  por- 
tions of  the  same  recording  will 
overmodulate  and  distort.  If,  on  the 
other  hand,  they  turn  down  the  volume 
so  lhat  the  loud  parts  produce  100% 
modulation,  then  Ihe  soft  passages  wilj 
be  below  the  noise  level  and  become  in- 
audible. Radio  stations  therefore  often 
use  a  compressor  to  reduce  the  dynamic 
range  (the  difference  between  very  loud 
and  very  soft  sounds)  of  a  recording. 
The  compressor  automatically  turns  up 
the  volume  on  soft  sounds,  and  turns  it 
down  on  loud  sounds.  Since  there  is  no 
expander  in  your  receiver,  no  expansion 
is  ever  used. 

In  the  digital  world,  most  compression 
methods  look  for  repetitive  patterns  in 
the  data.  For  example,  certain  combina- 
tions of  letters,  such  as  th  and  ing,  ap- 
pear fairly  often  in  the  English  language. 
We  could  save  space  by  simply  replac- 
ing each  such  string  by  some  special 
character,  such  as  perhaps  <J[  or  §.  Like 
other  extended  ASCII  characters,  these 
special  characters  take  eight  bits  each; 
even  better  compression  could  be 
achieved  by  replacing  very  common 
strings  with  even  shorter  bit  patterns. 


perhaps  using  just  a  few  bits.  As  long  as 
the  expansion  pn  vess  then  replaces  each 
special  code  by  the  original  string,  we 
can  reconstruct  the  original  without  loss. 
It  is  entirely  possible  to  compress  plain 
text  by  a  factor  of  2-to-l  or  4-to-l 
(meaning  thai  a  compressed  file  takes 
only  1/2  to  1/4  as  much  space  as  the 
uncompressed  file).  Some  files  (espe- 
cially if  they  contain  long  strings  of 
spaces  or  blanks)  can  be  compressed 
even  more.  If  you're  into  computers, 
then  you  may  know  about  "zipping" 
files  (using  the  PKZIP  program  to  com- 
press, and  PKUNZIP  to  later  expand)  as 
an  example  of  a  loss-less  compression.  It 
compresses  computer  files  so  they  take 
up  less  room  on  a  disk. 

But  loss-less  compression  does  not 
work  if  there  are  no  repetitive  patterns  in 
die  original  data,  because  then  it  is  not  pos- 
sible to  come  up  with  short  codes  for  of- 
ten-used patterns.  Loss-less  compression 
also  seldom  achieves  more  than  a  5-to-l 
compression  (though  greater  compression 
is  possible  on  certain  types  of  Hies), 

This  is  where  lossy  compression 
comes  in.  Lossy  compression  does  all  of 
the  above,  but  it  also  examines  the  data 
to  see  whether  there  are  details  in  it 
which  are  not  needed  and  which  could 
be  eliminated.  This  is  a  matter  of  judg- 
ment, though — a  compression  method 
which  might  work  for  sound  files  might 
be  disastrous  on  a  picture  file. 

There  are  several  common  lossy  com- 
pression methods  in  use.  For  example, 
Sony  developed  an  audio  Mini  Disc — a 
compact  disk  which  is  about  half  the 
size  of  a  normal  compact  disc,  and  stores 
just  1/5  as  many  bits,  but  can  hold  the 
same  74  minutes  of  music.  It  uses  a 
compression  method  called  ATRAC, 
which  splits  the  20kHz  bandwidth  audio 
signal  into  5 1 2  smaller  frequency  bands, 
analyzes  which  bands  have  either  no  sig- 
nal, or  a  soft  enough  signal  lhat  it  would 
be  masked  by  some  louder  sound  else- 
where, and  then  eliminates  those  judged 
unbearable.  The  resulting  signal  is  dif- 
ferent from  the  original,  but  in  ways  that 
only  a  careful  side-by-side  comparison 
can  detect.  And  even  then,  many  listen- 
ers can  tell  the  difference  between  the 
original  and  the  ATRAC-modified 
sound,  but  cannot  always  tell  which 
sounds  better. 

Another  example  is  the  JPEG  system 
for  compressing  still  computer  pictures 
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(or  MPEG  compression  for  motion  pic- 
tures i.  Because  the  eye  is  not  particu- 
larly sensitive  to  certain  kinds  of  picture 
distortions  which  affect  color  or  sharp- 
ness. JPEG  and  MPEG  achieve  much 
greater  compress  ion  than  most  other 
methods — compressions  of  50-to-I  or 
IOO-to-1  are  not  unusual.  After  JPEG 
411  MPEG  compression  and  expansion, 
the  picture  is  not  quite  as  sharp  or  de- 
tailed as  it  started,  but  the  changes  are 
usually  small  enough  that  most  people 
are  not  bothered  very  much  by  it  (al- 
though certain  kinds  of  pictures  are  very 
badly  affected). 

Zipping,  JPEG,  and  MPEG  compres- 
sion are  not  usual  I  >  performed  "real- 
time/' That  is,  they  are  not  performed  as 
the  data  is  being  generated  or  used.  First 
you  generate  digital  data  in  its  original 
form,  and  then,  al  some  later  time,  you 
go  back  and  compress  it.  Part  of  the  rea- 
son for  this  is  that  these  compressions 
take  time,  and  today's  hardware  isn't 
fast  enough  to  do  the  compression  while 
the  original  data  is  being  generated.  That 
will  undoubtedly  change. 

Other  methods,  though,  can  be  per- 
formed real-time.  Sonv's  ATRAC,  for 
example,  works  in  real  time.  A  Mini  Disc 
recorder  can  compress  the  sound  signal 
while  it  is  being  recorded,  and  expand  it 
while  it  is  being  played. 

A-law  and  |l-law  compression 

In  telephone  applications,  A-law  and 
^t-law  compression  are  specially  de- 
signed for  digitized  voice  to  reduce  the 
apparent  distortion  without  increasing 
the  number  of  bits. 

With  even  spacing  between  the  quan- 
tization steps,  as  in  the  top  curve  in  Fig, 
7  {which  shows  only  sixteen  steps, 
though  normal  telephone  audio  uses  1 28 
steps),  loud  sounds  (those  having  a  large 
peak-to-peak  value,  and  shown  at  the 
left)  arc  quantized  with  far  more  steps 
(and  therefore  much  less  distortion)  than 
weak  sounds  (shown  at  the  right).  This 
is  the  opposite  of  what  we  normally  get 
with  analog  methods,  where  softer 
sounds  lend  to  be  clearer  and  less  dis- 
torted than  loud  sounds,  and  it  sounds 
unnatural. 

The  solution  is  to  change  the  spacing 
between  quantization  steps  so  that  the 
steps  in  the  middle  are  closer  together.  A 
small  waveform  will  now  be  quantized 
with  finer  steps,  and  its  shape  better  pre- 
served than  before-  The  bottom  curve  in 
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Fig.  7.  Use  of  unequal  steps  in  quantizing. 

Fig.  7  shows  the  effect.  There  is  a  bit 
more  error  in  the  large  wave  at  the  left 
but  this  is  outweighed  bv  the  better  ac- 
curacy  for  the  smaller  wave  at  the  right. 

Obviously,  both  the  compressor  in  the 
sender,  and  the  expander  in  the  receiver, 
must  know  what  the  step  sizes  are,  so 
that  the  expander  can  properly  rebuild 
the  waveform  from  the  digitized 
samples.  This  process  of  compressing  an 
audio  signal  at  the  transmitter  end,  and 
then  expanding  it  at  the  receiver  end,  is 
called  companding. 

A-law  and  ji-law  companding  both 
work  the  same  way,  but  their  step  sizes 
are  slightly  different.  A-law  companding 
is  primarily  used  in  Europe,  whereas  \x- 
law  companding  is  the  US  standard. 

Fig,  8  shows  another  way  to  look  at 
this  process.  Rather  than  design  the  A- 
to-D  and  D-to-A  converters  to  use  vari- 
able size  steps,  let's  imagine  that  the 
input  audio  signal  (just  before  a  normal 
A-to-D  converter)  is  passed  through  a 
nonlinear  circuit  which  sliehtly  boosts 
'  small  voltages,  and  slightly  reduces 
large  ones. 

Fig.  8  shows  the  transfer  function 
(that  is.  the  relation  which  tells  what  the 
output  voltage  will  be  for  any  particular 
input)  of  such  a  circuit.  The  horizontal 
axis  shows  the  input  voltage  (zero  is 
in    the    middle,    while    negative    input 
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Fig.  8.  Compressor  transfer  function. 


voltages  arc  to  the  left  and  positive  volt- 
ages to  the  right  K  The  vertical  axis  plots 
the  output  voltage,  with  plus  at  the  top, 
minus  at  the  right,  and  zero  in  the  center. 

The  result  is  that  small  signals,  which 
only  move  slightly  to  the  left  or  right  of 
the  zero  (the  center  of  the  figure)  are 
stretched  out  so  they  lake  up  more  steps 
of  the  A-lo-D  converter's  input.  In  other 
words,  instead  of  shrinking  the  step  size 
for  small  signals,  this  nonlinear  circuit 
stretches  small  signals  to  lit  the  equal 
step  sizes  of  the  converter. 

At  the  receiver,  an  opposite  circuit 
would  treat  the  audio  signal  coming  out 
of  the  D-to-A  converter,  doing  the  exact 
opposite — reducing  small  voltages  and 
increasing  large  ones,  This  circuit  re- 
stores the  audio  signal  to  its  original 
shape. 

This  method  of  companding  works 
quite  well  for  telephone-quality  voice 
signals,  and  makes  a  noticeable  differ- 
ence  in  audio  quality, 


DPCM:  Differential  PCM 

Differential  Pulse  Code  Modulation 
or  DPCM  is  basically  PCM  but  with 
digital  compression  to  reduce  the  num- 
ber of  bits  required  to  carry  the  infor- 
mation without  actually  changing  the 
accuracy; 

The  idea  hinges  on  the  fact  that,  for 
most  analog  waveforms,  any  two  suc- 
cessive samples  arc  usually  fairly 
similar.  In  other  words,  the  difference 
between  any  two  successive  samples  is 
fairly  small — and  definitely  smaller 
than  the  overall  size  of  the  waveform. 
Hence  the  number  of  bits  needed  to 
specif)  the  difference  between  two 
samples  is  smaller  than  the  number  of 
bits  needed  to  give  the  entire  value  of 
each  sample. 

For  example,  in  Fig,  6,  we  saw  that 
the  first  few  quantized  steps  in  binary 
were  100,  101,  100,  101,  101,  101, 
110,  110,  110,  111,  110,  etc,  each  of 
which  required  three  bits.  In  decimal 
these  are  the  numbers  4,  5,  4,  5,  5,  5,  6, 
6T  6,  7,  6,  etc,  Once  we  know  the  first 
value  (4),  we  can  specify  the  others  by 
giving  only  the  differences  from  the  pre- 
vious number.  For  example,  the  second 
number  is  101  or  5,  which  is  the  previ- 
ous number  (4)  plus  1,  so  we  would 
write  +  1,  The  sequence  would  then  be 
+1,-1.  +1,  0,0,  +1,  0,0.  +1,  -I,  which 
would  require  fewer  bits  than  expressing 


the  entire  sequence  100,  10L  1(X),  etc. 

As  we've  already  seen,  the  system 
only  works  if  successive  samples  are 
fairly  similar — -since  there  aren't  big 
jumps  from  one  sample  to  another, 
only  a  few  bits  are  needed  to  specify 
the  difference.  The  system  breaks 
down  if  there  are  many  sudden  jumps 
between  samples,  but  this  doesn't  gen- 
erally happen  with  speech  or  with 
most  audio. 

MPEG  compression  lor  motion  pic- 
tures uses  a  similar  concept.  In  most 
film  or  TV  action,  there  is  little  differ- 
ence between  one  frame  and  the  next. 
Rather  than  fully  describe  each  of  the 
30  or  so  (depending  on  the  method) 
frames  per  second,  MPEG  compres- 
sion compares  each  frame  w?ith  the  one 
before  it,  and  describes  only  the  differ- 
ences. Occasionally,  when  a  scene 
changes,  the  MPEG  data  must  provide 
a  much  greater  amount  of  data  to  de- 
scribe an  entirely  new  picture,  but  this 
is  relatively  rare. 

Delta  modulation 

Delta  modulation  is  an  extreme  case 
of  differential  PCM.  In  delta  modula- 
tion, the  sampling  rate  is  much  higher 
than  required  by  the  Nyquist  theorem. 
We  use  the  term  over  sampling  to  de- 
scribe it — for  example,  a  system  where 
the  sampling  rate  is  16  times  higher 
than  the  minimum  required  would  be 
called  "sixteen  times  oversampling." 

At  first  glance,  this  sounds  bad:  tak- 
ing more  samples  than  necessary  im- 
plies more  bits  than  necessary.  The 
difference,  however,  comes  in  the 
number  of  bits  needed  per  sample.  If 
you  sample  fast  enough,  the  difference 
between  successive  samples  becomes 
so  small  that  there  is  at  most  a  one- 
step  difference  between  any  two  suc- 
cessive samples.  Then  you  need  only 
one  bit  to  express  that  difference. 

The  previous  paragraph  is  not  entirely 
correct;  it's  a  bit  over-simplified.  Actu- 
ally, we  need  slightly  more  than  one  bit 
to  express  the  difference  between  two 
successive  samples.  The  reason  is  this:  A 
given  sample  measurement  could  be  ei- 
ther (1)  larger  than  the  previous  sample, 

(2)  smaller  than  the  previous  sample,  or 

(3)  the  same  as  the  previous  sample.  One 
bit  can  only  express  two  possible  condi- 
tions, not  three,  so  you  need  more  than 
one  bit. 


Delta  modulation,  however,  ignores 
the  third  possibility — the  case  where  one 
sample  is  the  same  as  the  previous  one, 
When  there  are  several  samples  of  the 
same  value,  instead  of  coding  them  as 
"same,  same,  same,  same,"  delta  modu- 
lation introduces  a  slight  wiggle  into  the 
waveform  by  coding  them  as  "bigger, 
smaller,  bigger,  smaller,"  By  using  a  1  to 
mean  "bigger"  and  a  0  to  mean 
"smaller,"  delta  modulation  gets  by  with 
just  one  bit  per  sample. 

Fig,  9  shows  an  example,  illustrating 
two  kinds  of  possible  errors.  At  A,  we 
see  that  the  analog  signal  is  rising  faster 
than  the  digital  approximation  can  fol- 
low. This  can  happen  if  the  system  does 
not  sufficiently  oversample.  This  error 
could  be  reduced  by  increasing  the 
sample  rate  (which,  unfortunately,  re- 
quires more  bits)  or  increasing  the  step 
size  (which,  unfortunately,  would  reduce 
the  signal-to-noise  ratio), 

Al  B,  we  see  that  the  analog  signal  is 
almost  constant.  Ideally,  the  digitized 
signal  should  also  remain  constant. 
But  because  the  bit  coding  in  delta 
modulation  requires  that  the  digitized 
waveform  cannot  stay  constant — it 
must  go  either  up  or  down — this  intro- 
duces a  slight  "wiggle"  which  adds  a 
slight  amount  of  noise  into  the  signaL 
Fortunately,  with  oversampling  the 
sampling  frequency  is  much  higher 
than  the  highest  signal  frequency  (for 
example,  with  16  times  oversampling, 
the  sampling  frequency  would  be  over 
32  times  higher  than  the  highest  signal 
frequency).  The  frequency  of  this 
"wiggle"  is  therefore  way  above  the 
signal  range,  and  so  itcan  easily  be  fil- 
tered out  with  a  low-pass  filter. 

Delta  modulation  has  oji^  major  ad- 
vantage: It  greatly  simplifies  the  design 
of  the  A-to-D  and  D-to-A  converters, 
and  this  drops  the  price.  A  moderately 
fast  microprocessor  can  easily  convert 
back  and  forth  between  plain  PCM  and 
either  DPCM  or  delta  modulation,  mak- 
ing it  possible  to  use  delta  modulation 
even  when  data  is  coded  with  PCM. 
That's  why  you  often  see  CD  players 
advertised  as  using  oversampling— 
they  use  an  inexpensive  microproces- 
sor to  convert  the  PCM  on  the  CD  into 
delta  modulation,  and  then  convert 
that  to  audio  with  a  simple  one-bit  D- 
to-A  converter.  This  can  give  some- 
what better  results  than  a  16-bit 
D-to-A  converter  costing  the  same. 


Vocoders 

In  wireless  applications,  bandwidth  is 
becoming  so  scarce  that  the  US  gov- 
ernment has  been  auctioning  off  RF 
frequencies  to  the  highest  bidder.  We 
have  already  discussed  how  high-defi- 
nition television  (HDTV)  will  use 
digital  methods  to  compress  a  high- 
resolution  picture  into  the  same  6MHz 
bandwidth  currently  used  for  normal 
TV. 

Another  bandwidth  crunch  exists  in 
voice  communications,  such  as  m  the 
mobile  radios  used  by  trucks,  taxis,  and 
police,  and  in  cellular  radios  and  PCS — 
the  Personal  Communications  Service 
which  is  being  developed  in  paral- 
lel with  normal  cellular  phones.  This  has 
led  to  the  development  and  use  of 
vocoders. 

Normal  speech  can  be  broken  down 
into  several  dozen  basic  sounds  called 
phonemes;  words  are  then  put  together 
out  of  these  phonemes.  The  vocoder  or 
voice  encoder  is  a  device  which  pro- 
duces phoneme  sounds  Ike  those 
which  might  be  produced  by  a 
speaker's  mouth.  It  does  not  try  to  du- 
plicate a  particular  waveshape,  but 
rather  is  told  by  a  digital  data  stream 
what  sounds  to  make,  (There  is  obvi- 
ously another  side  to  the  vocoder,  and 
that  is  the  part  that  can  analyze  an  ac- 
tual voice  and  break  it  down  into  its 
components.) 

Whereas  normal  telephone  company 
digitized  voice  signals  require  56k  bits 
per  second,  vocoders  using  just  13kbps 
arc  fairly  common,  and  substantial 
progress  has  been  made  at  units  which 
can  work  with  just  8kbps  of  data.  Cur- 
rent vocoders  produce  speech  that 
sounds  slightly  unnatural,  bui  that  is 
close  enough  that  most  users  can  rec- 
ognize not  just  the  words,  but  also  the 
voice  of  the  original  speaker.  The  ulti- 
mate goal  is  to  reduce  the  bit-per-sec- 
ond  rate  even  further,  so  that  mobile 
communications  bandwidths  can  be  re- 
duced from  their  current  15kHz  down 
to  7.5  or  even  less. 
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Fig.  9.  Delta  modulation. 
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Oscillators  are  magical  little  cir- 
cuits thai  generate  the  signal  we 
transmit  via  radio;  without  the  os- 
cillator Lliere  would  be  no  signal  to  trans- 
mil  or  receive.  Actually,  the  oscillator  is  an 
amplifier  that  has  its  output  coupled  back 
lo  lis  input  (Fig*  1).  Though  the  circuit  will 
oscillate,  the  frequency  of  oscillation  is  un- 
controlled— it  will  be  at  the  highest  fre- 
quency the  amplifier  can  support. 

Selected  components  in  the  feedback 
circuit  will  provide  control  of  the  fre- 
quency. In  the  case  of  a  crystal  oscillator, 
the  crystal  operates  as  a  resonant  circuit, 
placed  in  the  feedback  palh  of  the  ampli- 
fier to  control  the  frequency  and  stability 
of  the  oscillation- 

Fig.  2  shows  how  a  crystal  is  used;  there 
are  two  resonant  modes  from  which  to  se- 
lect. Fig.  2a  shows  an  anti -resonant  (paral- 
lel) crystal;  it  exhibits  a  180-degree  phase 
shift  across  its  terminals  {high  impedance), 
Fig.  2b  shows  a  resonant  (series)  crystal, 
which  exhibits  a  zero  degrees  phase  shift 
across  its  terminals  (low  impedance),  In 
cither  case,  the  amplifier  must  provide  a 
like  amount  of  phase  shift,  canceling  out 
the  circuit  losses,  to  sustain  oscillation. 

Because  of  circuit  variables  and  differ- 
ences between  crystals,  some  oscillator  ap- 
plications require  adjustment  or  "netting" 
of  the  operating  frequency.  The  method 


Fig.  I.  Oscillation  (feedback)  is  amplifying 
the  same  signal  over  and  over. 
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most  often  used  is  placing  a  capacitor  or 
inductor  in  the  crystal  circuit  to  "pull"  the 
crystal  frequency  to  that  desired. 

Fig.  3  shows  some  of  the  methods  used. 
A  capacitor  or  inductor  is  placed  in  series 
with  a  resonant  (series)  crystal  (Fig.  3a), 
and  is  placed  in  parallel  with  an  anti-reso- 
nant (parallel)  crystal  (Fig.  3b).  The  ca- 
pacitor or  inductor,  when  added  to  the 
crystal  circuit,  will  shift  the  crystal  fre- 
quency predominantly  in  one  direction 
from  nominal. 

Note  that  a  resistor  is  placed  in  parallel 
with  the  series-resonant  crystal,  particu- 
larly when  used  with  a  series-connected 
capacitor,  to  maintain  a  conductive  path 
for  bleeding  off  trapped  electrons.  The 
crystal  is  a  non-conductor,  and  when  in 
use,  electrons  will  build  up  on  the  isolated 
circuit  conductor  between  the  crystal  and 


Fig*  2a,  Anti-resonant  crystal, 
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Fig.  3a.  Resonant. 
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Fig.  2b.  Resonant  crystal. 


Fig.  3b*  Anti-resonant. 

capacitor,  and  the  number  of  electrons 
(voltage)  will  increase  with  continued  use 
and  apply  a  DC  bias  lo  the  crystal. 

Eventually,  the  excessive  bias  may  ap- 
ply sufficient  pressure  to  fracture  the 
quartz,  but  in  the  meantime,  the  crystal  fre- 
quency will  shift  uncontrollably.  A  shunt- 
ing resistor  (any  value  between  100  and 
2000  ohms,  680  ohms  being  typical)  pro- 
vides a  conductive  path,  relieving  the  volt- 
age strain  on  the  crystal. 

Some  circuit  designers  use  a  small  RF 
inductor  across  the  crystal  to  accomplish 
the  same  purpose  as  ihe  resistor.  Again,  the 
value  is  not  critical,  but  the  inductor's  im- 
pedance value  must  be  at  least  ten  times 
the  crystal's  operating  impedance. 
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Buck  in  the  early  days  of  radio,  be- 
fore World  War  L  and  for  some 
vears  after  iL  the  Iran smi iters 
most  hams  used  were  called  "spark 
sets/*  In  many  cases,  they  used  power- 
line  AC  with  no  special  power  supplies 
other  than  a  high-voltage  ^tep-up  trans- 
former. 

When  each  half  cycle  of  the  power 
line  AC  cycle  built  up  to  a  high  enough 
voltage,  the  transmitter's  spark  gap 
would  spark  across.  For  a  few  millisec- 
onds a  damped  (decaying)  radio-fre- 
quency (RF)  AC  oscillation  would  he 
produced  in  the  transmitter/antenna  coil 
and  capacitor  network,  pretty  close  to 
the  frequency  of  resonance  of  the 
transmitter's  antenna  inductances  (L) 
and  capacitances  (C)- 

Because  of  the  weird  damped  wave- 
form of  the  RF-AC  oscillations,  both  a 
"carrier  wave"  and  "sidebands*"  (RF-AC 
waves  above  and  below  the  carrier  fre- 
quency I  could  he  heard  perhaps  100kHz 
(or  more  for  nearby  receivers)  from  the 
LC  circuit's  fundamental  frequency.  It 
was  a  terriblv  broad  buzzine  sound 
emission. 

We  have  improved  greatly  on  our 
transmitting  equipment  today.  A  modern 
CW  transmitter  is  capable  of  operating. 
key  down,  on  a  single  frequency,  pro- 
ducing no  sidebands  at  all  However, 
if  it  is  keyed,  it  does  develop  a  few  side- 
bands. The  old  spark  transmitters  pro- 
duced damped  waves  and  for  this  reason 
their  radiotelegraphic  code  transmis- 
sions could  not  be  called  CW  because 
TW"  stands  for  Continuous  (non- 
varying)  Wave  signals. 


You  probably  know  that  today's  AM 
broadcast  band  is  from  550  to  1 ,600kHz, 
But  let's  turn  the  clock  back  and  think 
for  a  while  like  the  hams  did  back  in 
the  old  days  of  radio.  In  those  days,  the 
frequency  550kHz  was  expressed  as, 
"550  kilocycles-per-second,"  or  simply, 
"550kc-"  Similarly,  1.600kHz  was 
"L600ke,"  or  "1.6  mcgacycles-per- 
second/'  or  simply,  "l,6mc."  Today, 
we  would  say  it  was  "1 .6MHz." 


As  a  result,  receivers  accepted  a  very 
wide  band  of  frequencies,  If  a  spark  sta- 
tion opened  up  on  600kc.  any  listeners 
within  perhaps  50  miles  would  be  able  to 
hear  him  (few,  if  any,  "hers"  in  those 
days)  if  their  receivers  were  tuned  an_\- 
where  between  perhaps  400  and 
LOQOkc.  So,  the  frequency  on  which  a 
CQ  was  called  was  not  loo  important  If 
a  spark  rig  was  operating,  just  about 
everyone  anywhere  around  with  a  radio 


If  a  spark  rig  was  operating,  just  about  everyone  anywhere 

would  hear  it 


•  *+ 


And  what  wc  know  as  60Hz  AC  today 
was  called  60  cycles-per-second,  or 
60cps  then.  Note  that  we  now  capitalize 
the  M  in  mega  (million),  whereas  in  the 
early  days  they  would  use  a  lower-case 
m.  The  abbreviation  for  kilo  (thousand) 
is  still  indicated  by  a  lower-case  k.  The 
term  "hertz,"  meaning  cycles-per-sec- 
ond  w'hen  used  as  a  unit  of  measure* 
menu  is  abbreviated  "Hz."  Of  course, 
old  Heinrich  Hertz's  name  is  capitalized 
as  "Hertz." 

No  assigned  frequencies 

In  the  very  early  days  of  radio,  there 
were  no  assigned  frequencies.  Operators 
used  any  frequency  on  which  they  could 
gel  a  rig  working.  In  order  to  pick  Up 
signals  strong  enough  to  operate  ear- 
phones satisfactorily,  the  insensitive 
early  crystal  and  other  detector  circuits 
had  to  be  closely  coupled  to  the  antenna. 


receiver  would  hear  it.  Answers  could 
be  expected  to  come  from  stations  using 
a  carrier  frequency  several  hundred  kilo- 
cycles away. 

Because  of  unknown  degrees  of  cou- 
pling from  antenna  to  receiver  or  trans- 
mitter, the  values  given  here  can  only  be 
approximations.  But  what  a  wide  swath 
two  hams  could  cut  in  the  radio  spec- 
trum— perhaps  a  whole  megacycle! 
That's  more  than  three  limes  the  width 
of  our  present  40m  band. 

It  wasn't  long  before  all  of  the  ama- 
teur stations,  plus  a  rapidly  increasing 
number  of  broadcast  stations,  plus  com- 
mercial radiotelegraph  stations,  plus  all 
of  the  military  services,  began  interfer- 
ing with  each  other.  Bands  of  frequen- 
cies had  to  be  assigned  for  the  different 
services.  Commercial  radiotelegraph 
and  the  military  were  assigned  bands  of 
frequencies  below  the  assigned  AM 
broadcast  band  (in  those  days,  it  was 
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staled  as  higher  in  "wavelength")  lhan 
the  BC  band,  which  was  roughly  where 
it  is  today.  Believing  that  the  frequencies 
higher  than  the  BC  band  were  more  or 
less  useless,  they  assigned  all  of  these  to 
the  amateurs. 

In  lhe  second  decade  of  the  20th  cen- 
tury, the  invention  and  use  of  lhe 
vacuum  lube  (VT)  allowed  this  device  to 
be  coupled  lo  LC  circuits  to  produce  RF- 
AC  oscillations  of  a  very  pure  sine-wave 
type.  This  resulted  in  the  generation  of 
radio  frequency  transmitter  carriers  with 
zero  bandwidth. 

Locally,  the  old  spark  sets,  even  with 
loosely  coupled  antenna  circuits,  had 
very  broad  carrier  bandwidlhs.  At  some 
distance  l hey  may  have  only  appeared  lo 
be  perhaps  40kc  on  receivers,  but  that  is 
still  very  wide  by  today's  standards.  II 
ships  operated  a  high  power  spark  trans- 
mitter on  the  international  watch  and 
distress  frequency  of  600m  <500kc) 
when  entering  or  leaving  a  port  they 
would  wipe  out  some  or  all  of  the  local 
BC  station  signals.  Ships  were  required 
to  lower  their  transmitter  power  when 
near  ports, 

A  VT  oscillator  operating  on  a  fre- 
quency, let's  say  7mc,  has  zero  bandwidth. 
However,  when  it  is  keyed,  meaning  it  is 
turned  on  and  off  to  produce  dots  and 
dashes,  it  goes  from  zero  amplitude  to 
maximum  and  back  to  zero.  This  is  a 
half-cycle  of  square- wave  RF-AC. 

True,  sine-wave-shaped  radio  waves 
from  VT  oscillators  have  no  sidebands. 
But  square-type  RF-AC  waves  devel- 
oped by  CW  keying  do  produce  side- 
band RF-AC  signals.  Keying  with  a 
straight  key  may  produce  6  square 
waves  per  second,  or  a  6c ps  square- 
wave  AC.  Such  square  waves  are  rich  in 
harmonics  of  the  keying  frequency  (un- 
less a  keying  Filter  is  used).  If  the  6cps 
square-wave  RF-AC  is  limited  by  filter- 
ing to  only  5  significant  sidebands  on 
both  sides  of  the  carrier,  the  bandwidth 
of  the  emission  would  be  6  x  5,  or  30cps 
on  each  side  of  the  carrier,  for  an  overall 
bandwidth  of  60cps,  If  the  sending  speed 
is  doubled,  lhe  bandwidth  of  the  signal 
doubles,  but  this  is  not  much  in  compari- 
son with  an  old-lime  spark  transmission. 

It  wasn't  long  before  hams  found  that 
they  could  generate  pure  RF-AC  carriers 
on  the  frequencies  they  were  allotted 
from  the  BC  band  to  lOmc  and  above. 
(The  L  and  C  built  into  early -day  tubes 
made  operation  above   lOme  difficult 
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limiting  higher  frequency  uses  consider- 
ably.) Hams  realized  that  high-frequency 
signals  from  their  transmitters  traveled 
up  into  the  ionosphere  and  were  either 
reflected  or  refracted  (bent)  back  down 
to  Earth  many  hundreds  or  thousands  of 
miles  away,  providing  distant  (DX> 
communications  without  thousands  of 
watts  of  RF  power, 

Not  only  did  amateurs  generate 
narrowband  transmitted  signals,  but  vuth 
the  amplification  provided  by  vacuum 
tubes,  they  could  also  use  loosely-coupled 
and  therefore  more  sensitive  and  narrower 
bandwidth  receivers.  These  might  be  made 


1.75,  3.5.  7,  14.  28,  56,  and  112mc 
bands,  11  an  amateur  decided  lo  operate 
on  a  good  daytime  ajid  ninhtiime  band. 
such  as  the  40m  (7me)  band,  he  would 
only  have  to  tunc  over  a  couple  of  hun- 
dred kilocycles  looking  for  a  response  to 

bisCQ. 

Later,  when  the  amateur  CW  hands 
were  sectioned  off  with  parts  in  which 
radiotelephone  could  also  he  used,  a 
CW  CQ  on  7.05mc  might  only  re- 
quire searching  from  7  to  perhaps  7.1mc 
with  a  receiver.  That  is  still  quite  a  wide 
band  of  frequencies  to  have  to  search 
for  answering  calls. 


"Lefs  not  be  band  hogs!  Make  sure  you  are  zero-beat!" 


to  tune  over  a  wide  band  of  frequencies, 
perhaps  from  2  lo  7mc  with  one  coil  and 
one  variable  "condenser"  (capacitor), 
The  amateur  frequencies  from  2  to  more 
than  tOmc  were  about  8  times  the  width 
of  the  BC  band,  and  15  times  the  width 
of  all  of  the  frequencies  allotted  to  lhe 
commercial  and  military  radiotelegraph 
services. 

Wide  allotment 

At  first,  with  their  wide  allotment  of 
frequencies,  if  one  ham  called  CQ  on 
3mc  and  was  answered  by  another  using 
a  4mc  transmitter,  it  took  a  long  time  for 
the  3mc  ham  to  tunc  around  and  find  the 
4mc  answering  frequency.  So  CQs  were 
sent  for  long  periods  of  time  and  much 
time  was  spent  trying  to  find  an  answer- 
ing call.  They  soon  learned  howr  impor- 
tant it  was  to  adjust  the  frequency  of 
their  transmitters  as  close  as  possible  to 
the  CQing  station's  frequency,  (We  are 
still  talking  about  times  before  and 
shortly  after  WWL) 

Since  the  amateurs  were  able  to  com- 
municate over  long  distances  using  high 
frequencies,  it  wasn't  long  before  the 
commercial  and  military  services  de- 
cided they  wanted  to  operate  on  these 
frequencies,  too,  So,  other  frequency  al- 
locations had  to  be  made.  This  lime  the 
higher  frequencies  were  divided  into 
amateur  bands  and  separate  bands  of  fre- 
quencies for  each  of  the  other  services. 

The  amateur  frequencies  started  at 
L75-2mc  and  were  known  as  the  160m 
band.  The  other  bands,  all  harmonically 
related,  were  the  80T  40,  20.  10,  5,  and 
2.5m  hands.  They  were  also  known  as  the 


In  the  1930s,  T40s.  and  '50s,  a  great 
many  amateur  transmitters  were  "crystal 
controlled/"  meaning  that  they  put  out 
RF-AC  only  at  the  frequency  (or  har- 
monics of  that  frequence  i  to  which  the 
crystal  was  "ground"  (manufactured  to 
oscillate).  With  no  crystal  near  the  fre- 
quency of  a  CQing  station,  an  answering 
operator  would  be  lucky  if  the  CQing 
operator  tuned  that  far  to  find  the  answer 
to  his  or  her  CQ  (more  girls  were  now 
getting  into  ham  radio). 

Mr.  Hertz  arrives 

After  WWII,  lhe  old  eps,  kc,  and  mc 
abbreviations  were  changed  to  our  mod- 
ern hertz,  kHz  (kilohcrtz).  and  MHz 
(megahertz)  abbreviations.  You  may  still 
hear  old-time  hams  using  the  kc  and 
mc  designations,  which  sounds  normal 
enough  to  them — although  it  may  not  to 
later  generations.  The  OMs  say,  if  "kc" 
stands  for  kilocyclcs-per-sccond.  why 
add  another  letter,  making  it  "kHz"  to 
say  the  same  thing?  But  languages  other 
lhan  Lnglish  may  use  other  terms  for 
"cycles/"  so  the  V  in  "kc"  would  be 
meaningless  to  them. 

With  the  complexity  of  amateur  radio 
equipment  steadily  increasing  over  the 
years,  almost  all  modern  "transceivers" 
can  now  transmit  and  receive  on  any  de- 
sired frequency  in  one  or  all  high-fre- 
quency amateur  bands.  Most  transceiver 
receiving  sections  will  track  with  their 
transmitting  sections.  If  you  transmit  on 
7.05MHz.  your  receiver  should  receive 
CW  signals  that  are  also  on  7.05MHz, 
and  produce  a  pleasing  700  lo  800Hz 
audio  output  from  them. 
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Unfortunately,  sonic  transceiver  re- 
ceivers are  not  detuned,  or  "offset"  700 
to  800Hz  from  their  transmitters.  If  an 
incoming  signal  is  tuned  to  a  pleasing 
tone,  the  transmitting  section  may  turn 
out  to  be  700  to  8(X)Hx  above  or  below 
Lhe  CQing  stations  frequency  This  ma\ 
be  far  enough  off  with  today's  narrow 
passband  receivers,  sonic  as  narrow  as 
±250Hz,  that  lhe  CQing  station  will  not 
hear  the  answering  station  unless  his  or 
her  receiver  is  luned  hack  and  forth  a  ki- 
lohertz  or  so  across  lhe  frequency  on 
which  the  CQ  was  sent. 

So,  as  in  the  old  days,  it  may  still  be 
necessary  to  tune  around  after  calling 
CQ  to  find  an  answering  call.  Some 
home-brew  amateur  transmitters  still  use 
crystal  oscillators  and  mav  not  be  able  to 
answer  anywhere  near  the  CQing 
stations  frequency.  It  a  variety  of  crys- 
tals of  different  frequencies  are  avail- 
able, one  may  be  close  enough  to  the 
CQing  station's  frequency  to  hope  lhai 
the  answering  call  will  he  heard. 

Many  of  today's  transceivers  have  a 
built-in  "Receiver  Incremental  Tuning" 
(RTT)  control.  RIT  controls  tunc  only  the 
receiver,  leaving  the  transmitting  fre- 
quency unchanged.  The  RIT  is  a  really 

handv  circuit  for  both  CW  and  SSB 

ft 

communicating.  If  your  transceiver  has 
an  RIT  control,  after  you  call  CQ  on  CW 
and  hear  no  answering  calls,  turn  on  the 
RIT  and  move  its  control  knob  perhaps 
1 ,000Hz  each  side  of  its  zero  or  off  posi- 
tion. That  way  you  can  tune  in  amateurs 
who  are  calling  you,  but  unknowingly 
are  not  on  your  frequency, 

TheyVe  got  the  (zero)  heat 

The  subject  of  zero-heating  is  an  in- 
teresting one.  If  two  different  RF-AC 
frequencies  arc  mixed  together  at  the  in- 
put of  the  right  kind  of  an  electronic  cir- 
cuit, both  of  these  signals  will  appear  in 
the  output  circuit.  But  besides  the  origi- 
nal two  frequencies  there  will  be  two 
other  "beat  frequencies"  in  the  output. 
One  will  be  the  sum  of  lhe  two  original 
frequencies,  and  a  second  will  be  the 
difference  between  the  originals. 

Suppose  a  7.00LOOOH7  signal  is  re- 
ceived and  mixed  with  the  output  of 
an  oscillator  vou  can  control.  If  vou 
set  your  oscillator  to  a  frequency  of 
7,001,7O0Hz,  the  audible  beat  frequency 
signal  in  lhe  output  of  the  electron- 
ic circuit,  besides  the  original  two 
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frequencies,  will  be  a  pleasant-sounding 
700Hz  lone.  The  second  output  beat 
signal  will  be  a  "sum  frequency"  of 
I4?002,700Hz.  This  is  far  beyond  the 
limits  of  our  hearing  (which  is  aboui 
20kHz  for  young  people,  perhaps  8kHz 
for  the  elderly)  and  may  be  of  no  use  to 
us  in  this  particular  case. 

When  you  tune  your  transmitter  to  the 
same  frequency  as  an  incoming  signal 
vou  are  said  to  be  zero-beating  the  I  wo 
signals  because  no  beat  signals  are  de- 
veloped. When  your  transmitter  is  zero- 
beat  with  another  station's  carrier  you 
will  be  using  the  least  amounl  of  band 
space  possible,  usually  something  less 
than  100Hz  when  keying  CW. 

If  one  CW  station  is  off  another  CW 
station's  frequency  by  800Hz,  the  two 
stations  will  be  using  about  900Hz  of  the 
band  when  communicating.  They  are  us- 
ing about  nine  times  as  much  band  space 
as  two  CW  stations  w ho  were  zero-beat. 
Let's  not  be  band  hogs!  Make  sure  you 
are  as  close  to  zero-beat  as  possible  with 
any  station  you  are  working. 

Tricky  business 

Getting  your  transmitter  to  zero-beat 
with  another  station's  carrier  can  be 
tricky,  If  you  use  a  separate  transmitter 
and  receiver,  when  you  tune  in  a  CQing 
signal.  First  adjust  your  transmitter  to 
very  low  power  (or  turn  off  the  final  am- 
plifier if  possible).  Then  tune  it  across 
the  frequency  of  the  signal  being  re- 
ceived. As  you  lune,  you  will  hear  a 
whistle  that  starts  as  a  high  audible  lone, 
goes  down  to  zero  and  then  goes  back  up 
to  so  high  a  frequency  that  it  is  no  longer 
audible.  Relune  to  the  zero  signal  condi- 
tion and  your  transmitter  will  be  very 
close  to  zero-beat  with  the  other  trans- 
mitten  It  may  not  be  exactly  zero-heal 
because  neither  our  receivers  nor  ears 
will  respond  to  frequencies  below  per* 
haps  20Hz,  leaving  a  dial  spread  of 
about  40Hz  that  we  cannol  hear, 

Transceivers  with  receivers  having  a 
built-in  offset  of  700  to  800H/  from 
their  transmitter's  frequency,  when 
tuned  to  a  pleasing  700  to  800Hz  beat 
tone,  should  be  relatively  close  to  zero- 
beat  with  that  signal  when  transmitting. 
This  is  an  excellent  type  of  CW  rig. 

A  problem  arises  when  a  transceiv- 
er's receiver  is  not  offset  from  its 
transmitter's  frequency,  which  may  be 
the  case  in  transceivers  built  for  SSB 


operation  with  CW  as  more  or  less  of  an 
afterthought.  When  the  listening  opera- 
tor tunes  to  a  pleasant-sounding  lone, 
the  transmitter  will  probably  be  700 
to  800Hz  above  or  below  the  CQing 
station's  frequency.  If  the  transceiver  has 
an  RIT  control  there  should  be  some 
RIT  setting  at  which  a  pleasant-sounding 
CW  signal  wiO  put  the  transmitter  at 
zero-beat  with  the  incoming  signal.  Al- 
ways use  ihis  RTT  setting  when  working 
CW.  If  ihere  is  no  RIT  control,  as  with 
some  of  the  QRP  kits,  things  become 
more  difficult.  With  a  little  experiment- 
ing, it  may  be  found  that  by  readjusting 
the  frequency  control  700  to  800Hz  be- 
tween sending  and  receiving,  two  sta- 
tions can  operate  on  the  same  frequency. 
This  does  require  retuning  your  rig  each 
time  you  shift  from  transmit  to  receive, 
which  is  undesirable.  Another  possibility 
is  to  add  a  RTT  control  and  switch,  which 
takes  a  bit  of  doing.  With  so  many  differ- 
ent types  of  CW  rigs  in  use  it  is  impos- 
sible to  explain  how  to  zero-beat  them 
all  correctly.  If  you  are  not  sure  how  it) 
do  it,  experiment  with  another  amateur 
on  the  air  until  vou  know  how  to  adjust 
your  transmitter  to  zero- beat  the  other 
station's  frequency.  Experimenting  is  the 
name  of  the  game  of  amateur  radio, 
Zero- beating  is  the  only  way  to  work 
CW  properly. 

As  mentioned  above,  when  operating 
SSB  with  a  transceiver,  as  long  as  you 
have  your  RIT  off,  or  not  detuned,  when 
you  adjust  the  main  tuning  dial  so  that 
the  received  voice  sounds  most  natural 
to  you.  your  transmitter  should  be  zero- 
beat  with  the  other  station's  suppressed 
carrier  frequency.  The  only  time  to  use 
your  RIT  with  SSB  is  when  one  of  the 
slations  in  a  net  is  not  operating  exactly 
on  the  net  frequency  and  you  have  to 
tune  until  he  sounds  normal  lo  you.  This 
is  where  the  RTFs  on-off  switch  comes 
in  handv:  RIT  off  lo  listen  to  the  net  fre- 
quency — RIT  on  lo  hear  the  off- fre- 
quency station  (whose  RTT  is  probably 
on  and  detuned!). 

Calling  CQ 

There  is  a  basically  proper  method  o\ 
culling  CQ  on  CW.  First,  patrol  for  a 
minute  or  so  a  part  of  the  band  in  which 
you  w  ant  to  work.  Find  a  stretch  of  2  or 
3kHz  that  appears  to  be  clear.  If  neces- 
sary, tune  up  there,  send  "test/'  and  sign 
your  calk  If  you  hear  "QRL,"  which 
means  "This  frequency  is  in  use/*  move 


your  transmitter  to  some  other  appar- 
ently clear  frequencies.  Listen  for  about 
five  seconds,  then  send  i4QRL?" — mean- 
ing, "Is  ihis  frequency  being  used?1"  If 
you  hear  "QRL"  or  "yes/1  move  again. 
In  many  cases,  you  may  not  hear  sta- 
tions because  they  may  be  tn  your  skip 
zone.  If  you  hear  no  QRL,  or  "yes"  an- 
swer, listen  for  about  five  seconds  and 
then  repeat  the  QRL?  call.  If  there  is 
still  no  answer,  call  "CQ  CQ  de"  and 
send  your  callsign  twice,  slowly  and 
distinctly,  followed  by  a  "K,"  meaning 
"go  ahead."  If  there  is  still  no  answer, 
there  is  probably  no  one  else  monitor- 
ing that  frequency  and  wanting  to 
communicate. 

Now  send  a  full  CQ  call;  CQ  four  or 
five  times  followed  by  44de"  and  your 
callsign  once.  Repeat  the  CQ  calls  and 
signing  two  or  three  times,  ending  with 
your  call  letters  sent  at  least  twice,  very 
distinctly  and  well  spaced,  followed  by 
K.  Do  not  run  your  callsign  characters 
together.  With  some  of  the  weird 
callsigns  we  have  today,  it  is  easy  10 
confuse  someone  if  a  callsign  is  repeated 
but  not  spaced  properly.  Be  sure  to  space 
adequately  between  your  callsigns!  You 
may  know  your  callsign,  but  the  operator 
at  the  other  end  has  to  learn  what  it  is! 

Patience 

Don't  always  expect  to  get  a  response 
on  a  first  CQ  call.  After  tuning  back  and 
forth  across  the  frequency  a  few  times  to  sec 
if  someone  is  answering  but  is  not  zero-beat 
with  you,  repeal  the  CQ  call  again.  In  general, 
don't  make  a  CQ  call  last  for  more  than  60 
seconds.  On  a  dead  band,  you  may  have  to 
make  the  full  CQ  calls  many  times  before 
you  get  a  response. 

Even  kilowatt-transmitter  operators 
may  not  get  an  answer  after  half  a  dozen 
calls,  so  don't  give  up  easily  if  you  are 
using  lower  power.  You  have  to  keep 
calling  until  someone  happens  to  tune 
across  your  frequency  while  you  are 
sending  the  letters  "CQ."  This  is  the  rea- 
son why  you  only  sign  your  call  once  in 
between  CQ  calls — it  is  so  you  will  be 
sending  CQ  most  of  the  time  with  mini- 
mal  signing  time.  Don't  send  a  long 
string  of  CQs  with  only  a  couple  of 
signings  at  the  end.  Others  may  get  tired 
of  listening  and  tune  off. 

After  two  or  three  CQ  call  sessions, 
wait  about  10  seconds,  then  patrol  the 
band  to  see  if  there  is  someone  calling 


CQ  somewhere  else,  After  half  a  dozen 
CQs,  try  moving  your  frequency  a  kilo- 
hertz or  so  to  possibly  pick  up  someone 
who  is  sitting  on  this  new  frequency, 

Sometimes  there  may  be  a  QSO  in 
progress  on  the  frequency  on  which  you 
have  been  calling  CQ,  but  you  do  not 
hear  them  because  they  are  in  your  skip 
zone.  Other  operators  may  be  in  the  po- 
sition where  they  can  hear  both  you  and 
the  other  QSO  in  progress  at  the  same 
time,  but  they  will  not  answer  you  on 
that  frequency  for  fear  of  interfering 
with  the  QSO.  That  same  operator  might 
answer  if  you  were  a  kilohertz  removed. 

At  the  end  of  a  QSO,  some  operators 
send  "QRZ?"  when  they  mean  CQ. 
When  you  send  QRZ?  you  are  indicating 
that  you  have  heard  a  station  calling  you 
but  that  you  were  unable  to  copy  the  call 
and  you  are  requesting  him  to  repeat  his 
call.  Other  stations  should  not  call  you  if 
some  other  station  is  already  calling.  If 
you  want  to  have  another  contact  alter 
you  sign  clear  of  a  station,  merely  send  CQ 
twice  and  sign  your  call  twice.  If  someone 
is  listening  who  wants  to  contact  yout  this 
is  the  correct  go-ahead  indication. 

It  may  be  more  desirable  to  answer 
CQs  than  to  call  CQ  on  a  busy  band.  You 
can  be  more  selective  about  who  you 
will  be  working.  Generally,  if  you  want 
to  rag-chew,  stay  out  of  the  lower-fre- 
quency DX  portions  of  the  CW  bands, 
Most  DX  stations  only  want  a  contact 
and  may  not  be  looking  for  a  rag -chew, 
In  years  gone  by,  amateurs  wanting  to 
rag-chew  would  send,  "CQ  RCC,"  mean- 
ing CQ  to  the  rag-chew  club  members,  but 
we  don't  hear  this  any  more. 

Slow  down 

Always  make  sure  that  you  send  your 
CQs  at  a  speed  a  little  slower  than  you 
can  copy  comfortably.  When  in  a  QSOT 
make  sure  you  send  at  a  speed  that  the 
other  operator  can  copy.  If  you  ask  ques- 
tions but  get  no  answers,  slow  down — 
you  are  probably  sending  too  fast  (or  tot) 
poorly?)  for  that  operator!  If  the  other 
operator  is  making  a  lot  of  mistakes,  he 
or  she  is  perhaps  trying  to  send  too  fast- 
Slow  your  sending  and  hope  that  the 
other  operator  does  the  same,  or  use  the 
Q  signal  "QRS/'  which  means,  "Send 
slower'*  That  will  usually  improve  the 
sending  of  an  operator  who  is  told  to 
slow  down.  Always  use  slower  sending 
when  you  know  the  receiving  operator  is 
having  QRN  troubles* 


A  long  way 

We  have  come  a  long  way  since  the 
early  days  of  spark  transmitters  and  those 
insensitive  crystal  detector  receivers,  To- 
day,  it  is  rare  to  find  another  station  an- 
swering our  CQ  who,  if  not  zero-beat,  is 
more  than  one  or  two  kilohertz  from  our 
frequency  But  we  should  not  forget  that 
there  arc  still  some,  usually  home-brew, 
crystal-controlled  transmitters  in  use,  so  it 
may  be  a  good  idea  to  search  further  away 
from  your  calling  frequency  sometimes  to 
pick  them  up. 

In  the  early  days  of  radio,  if  there  were 
10  spark  transmitting  stations  working  at 
the  same  time  in  the  two  megahertz  of 
frequencies  that  were  in  general  use  at 
that  time,  it  probably  would  have  been 
considered  crowded  conditions,  Today, 
in  the  150  kilohert2  that  we  think  of  as  be- 
ing the  7MHz  CW  band,  with  our  modern 
equipment  we  could  probably  squeeze  in 
150  separate  QSOs  at  one  time,  involving 
300  amateurs.  This  is  not  considering  all 
of  the  other  stations  either  in  our  skip 
zones  or  which  are  out  of  range. 

While  CW  can  be  used  legally  on  all 
parts  of  all  amateur  bands,  many  opera- 
tors resent  hearing  CW  being  used  on 
phone  frequencies,  or  on  frequencies 
used  by  other  modes  of  communication. 
Let's  use  our  amateur  frequencies  in 
such  a  way  as  to  keep  everybody  at  least 
reasonably  happy. 


HamCalf  M  CD-ROM 

U.S.  &  International  -  Over  1,406,000  listings 


HamCaU 


Over  1 06,000  new  and  updated 

I  n  tern  at  i  onal  U  stings,  and  all  the  latest 

U.S.  listings,  including  vanity  calls! 


The  HamCail  CD* ROM  allows  you  lo  look  up 
over  t  ,406,000  callsigns  from  all  over  the  world, 
including  over  2  70  call  areas. 

Trie  same  CD  works  in  DOSr Windows  3  x,  Windows  9SV 
and  Macintosh.  On  a  PC  running  Windows  or  OOSr  you  can 
look  up  hams  by  call,  name,  address,  city,  stale.  ZIP,  call  sign 
suffix,  county,  and  no  w  SOUN  DEX  la  st  name  sea  rch  in  g , 
PCs  can  also  view  photographs,  EDIT  records,  and  calculate 

BEAM  HEADING  and  DISTANCE.  Macs  can  retresve  by 
call,  last  name,  and  ZIP. 

Displays  la  lit  ude/longitude  for  almost  every  U.S.  and  DX  call 

based  on  city  or  town  lor  greater  precision 
•Calc u  la  les  baa  m  h  ea  ding  and  distance  from  you  r  home 

QTH  automatically.  Distance  is  measured  in  miles  and 

kiometers. 
•Prints  standard  t  -  up  labels  for  QSL  cards,  and  can  now  pnnt 

a  II  inform  at  on  for  eacft  ham .  Alsc  supports  copy  and 

paste, 

Also  on  HamCaU  a  re  over  1 40,000  cross  tefer erces  from 
old  to  new  calls,  over  3, 300  photographs,  ovef  33,000  e-mail 
addresses,  and  much  more. 

Price  is  S50. 00  plus  S5.00  sfiippngU.S  .  SS  00  international- 


JI UCK  MASTER 

J  6 1 96  J  e  ft  erso  n  H  rg  h  lwa  y 

Mineral.  VA  23t17 
e-mail:  infOsbuck.com 
540  894-5777- 800:282-5623 •  540394-91 41  (faK) 
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Number  7B  on  your  Feedback  card 


Keys  to  Days  Gone  By 


Enthusiasm  for  the  code  keeps  this  ham's  nostalgic  collection  working. 


Charles  M.  SeayT  Sr. 

106  South  Main  Street 

Dickson  TN  37055 


People  have  iheir  own  reasons  for 
becoming  hams.  It  may  have  been 
the  excitement  of  witnessing  a  DX 
contact,  the  prospect  of  owning  and  ap- 
pearing on  your  own  television  station, 
the  desire  to  rasr-chew,  or  a  love  of  code 

iZ 

and  the  satisfaction  lhal  only  a  code  con- 
tact can  bring. 

After  a  while,  the  besi  part  of  the  ama- 
teur world  is  the  nostalgia  that  goes  with 
the  hobby,  Whelhcr  it's  remembering 
that  special  contact,  the  construction  of 
that  first  piece  of  equipment,  or  the  col- 
lection oi  special  segments  of  equip- 
ment, you  can't  be  around  two  or  more 
hams  for  fifteen  minutes  and  not  hear  the 
phrase,  "I  remember  when." 

Nostalgia  is  a  great  part  of  the  satis- 
faction that  comes  to  those  who  collect 
and  use  different  types  of  telegraph  keys. 
They  are  always  wondering  who  owned 
the  key  before  it  came  into  their  posses- 
sion, and  what  important  message  it  may 
have  sent.  This  is  especially  true  of  keys 
lhai  were  made  and  used  during  the  great 
historical  periods,  such  as  the  great 
world  wars  or  some  natural  or  man-made 
disaster. 

One  of  those  collectors  of  antique 
keys  is  Shelby  Rye  AD4WQ.  While  he 
doesn't  have  a  huge  collection  of  keys, 
his  is  unique  in  that  he  uses  each  key  in 
his  collection  on  a  rotation  basis,  He 
loves  the  code.  He  now  has  80  kevs  and 
six  sounders,  but  he  is  especially  proud 
of  his  collection  of  Martin  Rotoplex  and 
McElroy  keys.  One  of  his  Martin 
Rotoplex  keys  carries  a  serial  number 
13,  and  his  McElroy  Deluxe  Bug  was 
manufactured  in  the  late  1930s. 

No  key  collection  would  be  complete 
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without  a  broad  spectrum  of  straight  keys. 
In  this  area,  Shelby  has  a  J- 12  key  with  a 
history  back  to  World  War  lr  a  J -38  siraighi 
key  and  a  J-45  leg  key  from  World  War  II, 
and  seven  Western  Union  legless  keys  of 
different  vintages.  Most  of  the  keys  were 
found  at  ham  tests  or  through  contact  with 
families  of  silent  keys. 

A  Bunnell  KOB  key  with  sounder 
sporting  a  pre- 1900  manufacture  date 
occupies  a  special  place  in  collection  of 
sounders.  Many  of  his  sounders  were 
obtained  through  contact  with  retired 
railroad  operators  or  their  families. 

Shelby  was  introduced  to  the  wonder- 
ful world  of  amateur  radio  in  February 
of  1994,  took  and  passed  his  Novice  lest 
in  April  of  that  year,  and  was  first  li- 
censed as  KE4NFP.  Before  he  received 
his  first  license,  he  had  already  passed 
the  iw en ty-words-per- minute  code  test 
and  all  written  exams  for  his  current 
Extra  Class  call  AD4WQ. 


Shelby  is  known  10  other  hams  in 
middle  Tennessee  as  Coach  Rye.  He  is 
the  men's  basketball  coach  at  the  local 
high  school.  Coach  Rye  said.  "Like  bas- 
ketball, learning  the  code  requires  the 
discipline  to  practice.  I  love  to  make  at 
least  five  code  contacts  each  day,  with  a 
yearly  goal  of  2,000  contacts."  Before 
his  introduction  to  amateur  radio.  Coach 
Rye  collected  knives  and  pocket 
watches.  When  I  asked  Coach  Rye  what 
he  thought  of  amateur  radio,  he  replied. 
"Without  a  doubt,  if  s  the  most  captivat- 
ing hobby  I've  ever  been  involved 
with." 

Shelby  operates  a  Ten -Tec  Omni  Six 
with  all  fillers  into  a  dipole  55  feel  per 
side  through  a  MFJ  949E  Tuner  "I  never 
run  over  60  watts  and  I  usually  hang  out 
on  40  meters  between  7,030  and  7.040," 
said  Shelby,  He  is  a  check-in  most  nights 
with  the  Tennessee  CW  Traffic  Net  on 
3,635  at  7:00  p.m.  CST. 


Photo  A,  Shelby  Rye  AD4WQ,  at  the  operating  position  of  his  amateur  radio  station  with  a 
selection  of  keys  on  rotation. 


Photo  B.  Just  one  rack,  showing  some  of  the  keys  in  Shelby  Rye's  collection.  All  keys  are  in 
working  order  and  are  used  on  a  rotation  basis. 


Whether  you  collect  keys,  QSL  cards, 
awards,  or  oiher  equipment,  nostalgia 
now  plays  or  will  play  an  important  part 
in  your  amateur  careen  You  can't  oper- 
ate an  amateur  radio  station  without 
encountering   reminders  of  the  past, 


whether  it's  the  electronic  theory,  or 
equipment,  or  an  old-time  operator. 
Each  person  and  each  piece  of  equip- 
ment in  the  amateur  radio  service  is 
unique.  Who  would  have  it  any  other 
way? 


Neuer  SUV  DIE 

Continued  from  page  56 

fish,  or  anything  that  may  come  riding  along 
with  your  strawberries  or  raspberries,  both 
of  which  have  been  making  people  sick 
recently. 

Dr.  Farber  sent  me  an  updated  edition  of 
his  Silver  Micro  Bullet,  a  book  which  is  in- 
cluded in  my  guide  to  books  you  should 
read.  Silver  may  be  the  best  answer  to  the 
coming  plagues  brought  on  by  escalating 
microbial  resistance  to  antibiotics.  I  sec  that 
The  Plague  Makers,  which  I  have  reviewed, 
is  now  on  the  front  page  of  the  Barnes  & 
Noble  flyers  at  a  discount  price. 

When  am  I  going  to  hear  from  you  about 
your  adventures  witb  silver?  The  April  is- 
sue had  a  simple  gadget  for  making  the  stuff. 

DVD 

I  hope  it's  no  news  flash  to  you  that  we're 
going  to  be  seeing  an  increasing  flurry  of 
digital  video  discs,  They're  the  same  size 
as  CDs,  but  they  hold  over  nine  times  more 
data,  which  has  made  it  possible  to  put  a 
whole  movie  on  a  single  disc.  They 


crammed  the  additional  data  on  the  discs  by 
making  the  pits  nine  different  depths  instead 
of  just  one.  With  movies  this  will  enable 
them  to  add  different  endings,  sound  tracks 
in  several  languages,  comments  on  the 
production,  and  other  trivia. 

The  discs  will  be  lower  priced  than 
video  tape,  so  as  players  come  down  in 
price  we  may  see  the  movie  renting  public 
buying  the  new  players.  The  pictures  will 
be  much  better  than  on  tape,  and  you  don't 
have  to  fast  forward  or  rewind  to  find 
something.  No,  you  can't  yet  record  your 
own. 

Judging  from  the  ubiquity  of  video 
rental  s  lores,  Fm  one  of  the  few  people 
who  doesn't  rent  movies.  Or  buy  them,  ei- 
ther I  go  to  the  movies  every  week  or  so, 
and  catch  a  few  of  those  I  miss  in 
PrimeSiar,  I  haven't  missed  very  many 
good  movies,  but  I  have  watched  a  bunch 
of  turkeys. 

I  can't  think  of  any  good  reason  for  me 
to  get  a  DVD  player  yet.  Heck,  Sherry 
bought  a  video  disc  player  and  we've 
never  used  it,  I  do  keep  my  VCRs  busy.  I 
rarely  watch  any  shows  live,  preferring  to 
time-shift  them  for  my  convenience  and  so 

Continued  on  page  88 


AFFORDABLE 

BOOM  MIC.  HEADSET 


Staia-of-lhe-aa  AM9 
noise-cancaiing  ^ 
eleclre!  Mic.  ui!h 

tailored  response 
and  l^rgeaar  muffs 
reduce  external! 
noise  The  ModeF 
TR-2000  is  from 
an  established 
station  headsel 
manufacturer. 
Prices  phjsS&H, 
less  connectors. 
Connector-installed 
unils  available  for 
rrary  radios.  vVe 
provide  in  for  maifion 
lo  help  you  interface 
lo  nearly  any  radio. 
Great  card 
phone  orders 
accepted. 
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CIRCLE  350  ON  READER  SERVICE  CARD 


(JTWT 


Today's  No-Tune 
Multiband  Antenna 


♦ 


No  pruning,  Na  tuai&g.  No  tootn  to  iwisi. 

TNT  is  No'Tuut  on  80  cw.  40,  20,  17,  12. 10.  TNT/2  is  tsViuns  ^ 

40,  20,  10,  Work  other  bands  w/  [uner,.  LJX  &G$tEL  rise  w/  frequency. 


Ewady  to  U*e 
Incite*  isolation 
tolua  &99ft  ftGfe 
The  modern  coox-fed 
v&sten  of  the  Wassitf 
off-center  fed  window 

Testate  I26~jfi.95  ppJ 

Antennas  West 

Box  5QQ&2S,  Prove,  OT  4*4606 


Kink-fr&ot" 
Wx-Sattd 
Low  SpIsc 


Mo  Itaps  or  Khutors 
luulated  to  3000  V 
Raid  500  Wan* 

$89?  *» 

135  h  long  F*H 
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l0JI£   PAH 

toSff  800-926-7373 
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CIRCLE  135  ON  READER  SERVICE  CARD 


GRunp 


YB400 


The  compact  model  most  preferred  by  our  pan- 
elists for  listening  to  major  worfdbandsta  tions . .  t 
audio  quality  is  tops  within  its  size  class. " 

Passport  to  Wortdband  Radio 

Here's  everything  you  want  at  a  price  you  can  afford. 
The  Grundig  YB-400  covers  LW,  MWf  FM  and  all  of 
SW.  An  illuminated  LCD  reads  to  1  kHz  on  SW, 
Enjoy  smooth  SSB  with  fine  tuning  knob.  Tune  your 
favorite  stations  instantly  with  keypad  entry  or  40 
memories.  Other  features  include:  dualdigitalclock- 
timerwith  snooze  and  dial  lock.  Switches  for:  Wide- 
Narrow,  Locaf-DX  and  Hi- Low  Tone.  Supplied  with 
six  AA  cells,  carry  case,  wind-up  antenna,  manual 
and  Grundig  Wave  Guide.       #Q040    *1 69.95  (+*6) 

Universal  has  a  limited  number  of  like-new  Factory 
Reconditioned  YB-400s.     All  accessories  and 

same  one  year  I  i  mited  wa  rra  rcty .  #  r  704  $1 49. 95  ( +-$6 ) 

.        ^- ^_ -v 

Order  now  and  get  a  FREE  radio  stand  and  a  FREE 

copy  of  DX  Tips  For  Beginners  with  your  YB-400! 


Universal  Radio 

6830  Americana  Pkwy, 
Reynoldsburg,  OH  43060 

♦  Orders:  800  431-3939 

♦  Info:       614  866-4267 

♦  FAX:      614  866-2339 
www,  jniversal-radio.com 

Quality  Communications  Equipment  Since  1942 
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Abode  ft  Beyond 

VHF  and  Above  Operation 


C.  L.  Houghton  WB6IGP 
San  Dtego  Microwave  Group 
6345  Badger  Lake  Ave. 
San  Diego  CA  92119 
[clhough  @  paebell.net] 


Shakedown  tests  of 
portable  microwave 
systems 

August  is  the  month  Tor  the 
start  of  the  ARRL  10GHz  Con- 
test. It  is  open  to  all  participants 
who  have  access  to  or  have 
constructed  transceivers  for 
making  contact  mi  I  (Kill  /.The 
rules  are  quite  simple — commu- 
nicate with  one  another  and  pro- 
mote activity  and  experimen- 
tation on  our  microwave  hands. 
Well,  there  are  a  few  more  rules 
to  follow,  but  the  main  spirit  of 
the  contest  is  to  encourage  com- 
munications among  amateurs 

and  to  promote  lOGHi  micro- 
wave communication. 

Most  amateurs  participating 
in  this  contest  operate  either 
wideband  FM  or  single  side- 
band. Most  of  the  old-timers  on 
this  band  have  migrated  to 

narrowband  operation  for  its  su- 
perior performance  with  single 
sideband  operation.  Kvon  so, 
many  slill  lake  iheir  wideband 
rigs  along  just  to  keep  the 
simple  rigs  in  operation  and  to 


make  contacts  with  ever-present 
new  amateurs. 

1  am  sure  that  in  the  future  (if 
not  in  this  contest,  then  in  an- 
other) there  will  be  amateurs  who 
might  attempt  high-speed  data 
communications.  Some  others 
may  use  standard  video  for  com- 
munications. Art  WA6YQH  and 
Ray  N6RE  could  be  ready  to  use 
their  I UG Hz  facilities  for  making 
several  contacts  using  full-scan 
NTSC  video.  They  have  been  the 
video  pioneers  in  our  group,  mak- 
ing some  very  important  contri- 
butions on  how  to  set  up  systems 
and  methods  for  video  operation 
on  10GHz. 

The  beauty  of  operating  on 
IGGHz  is  that  there  is  space  for 
all  of  us  to  improve  our  own  skills 
and  construction  practices.  On 
10GHz.  there  are  sufficient  fre- 
quency allocations  allowing  all 
these  modes  of  operation. 

In  our  very  first  years  (early 
I*)80sk  I  operated  on  wideband 
FM,  as  this  was  the  only  equip- 
ment that  was  (1)  inexpensive 
and  (2)  availahle  (inexpensive) 
at  that  time.  Now,  I  utilise  an 
improved  system  thai  is  fully 
linear  in  operation.  It  will  pass 
FM  as  well  as  SSB  signals 
equally  well.  We  even  tried 


< 


10220  MIXES  WITH  30  MHZ 

LOCAL  OSC1UATOR  AND 

PRODUCES  RETURN  OF  102SQ 

AND  10190  MHZ 


[ 


COAX 

10  GHZ  DEIKTOR  MOUNT  AND  HO«N  ANTENNA 


C> 


REMOTE 

WBFM 

10  GHZ 

XCVR 


30  MHZ  OSCILLATOR 

COUPLED  WITH  001 

CAPACITOR  TO  COAX 

a  NTER  CONDUCTOR 


Fig.  J.  Basic  microwave  "boomerang.'  This  device  will  provide  a 
return  signal  for  a  selected  hand  of  operation.  It  is  the  simplest  one 
that  can  he  constructed  for  test  purposes  using  wideband  FM-type 
Gunn-diode  oscillator  ret  elvers/transmitters.  Uses  local  oscillator 
running  at  IF  frequency  afSOMHz  injected  into  waveguide  transition 
and  small  horn  antenna. 
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video  operation  briefly.  My  main 
mode  of  operation  is  SSB — dis- 
tance and  weak  signul  work  make 
ihis  mode  of  operation  the  best 
choice. 

When  signals  are  moderate  to 
very  strong,  we  usually  switch 
to  narrowband  FM.  The  5kHz 
bandpass  with  FM  allows  for 
very  crystal  clear  communica- 
tions without  re  tuning,  as  is  the 
case  when  you  work  many  dif- 
ferent stations  using  SSB.  Op- 
eration on  FM  is  not  unlike 
using  a  standard  2m  HT.  as  qual- 
ity is  quite  the  same. 

The  ARRL  10C Hz  Contest  is 
my  cup  of  tea — one  that  lets  us 
commiserate  while  participating 
in  something  we  all  enjoy.  The 
annual  contest  is  usually  held  on 
the  third  weekends  of  August 
and  September.  Get  a  copy  of 
QST  for  contest  rules. 

Sometimes  preparation  for 
the  contest  is  put  off  till  the  last 
moment,  and  that's  what  this 
column  is  all  about.  First,  to  get 
you  thinking  about  getting  in 
on  the  fun  on  10GHz  after  you 
have  put  together  a  10GHz 
transverter,  1  want  to  provide 
a  list  of  functional  tests  to  en- 
sure that  il  will  work  after  you 
transport  it  to  a  remote  hill  Lop. 

Most  things  we  purchase  are 
expected  to  operate  in  almost 
every  environment,  whether 
fixed  station  or  portable/mobile, 
However,  things  we  home -brew 
tend  to  need  a  little  more  care, 
depending  im  the  packaging  and 
construction  methods.  In  this 
arena.  1  cast  myself  into  the  cal- 
dron as  1  have  failed  to  do,  sev- 
eral limes,  what  I  am  ahoui  to 
tell  you  lo  do.  This  is  the  voice 
of  experience  and  near  failure 
speaking:  If  you  do  not  test  prior 
to  going  to  a  remote  location, 
you  just  might  not  have  a  func- 
tional riiz,  or  at  least  a  vcrv  sen- 
sitive  one,  to  use.  1  have  found 
out  on  more  than  one  occasion 
that  a  moment  of  preparation 
prior  to  going  to  the  hilltop  will 
be  well-spent  time. 

What  you  need  to  do  is  to 
cheek  out  your  transverter  and 
make  sure  that  all  is  well.  Here 
Lhe  best  test  is  to  get  several  of 
your  buddies  together  and  test 
all  the  rigs  in  your  group.  You 
might  not  have  the  latest  in 
noise  figure  or  frequency  test 


equipment — this  is  not  needed 
but  nice  to  have.  What  you  waul 
to  find  out  is  how  you  fare  com- 
pared to  the  group  of  fellow  ama- 
teurs with  whom  you  expect  Lo 
communicate. 

Is  your  antenna  properly  fo- 
cused, and  are  your  signals  be- 
ing received  in  similar  strength. 
as  well  as  transmitter  power? 
You're  not  after  an  absolute 
value,  but  a  simple  comparison 
of  systems,  noting  lhe  top  per- 
formers and  finding  out  what 
is  out  of  adjustment  or  noi  sensi- 
tive enough,  in  general,  a  full  sys- 
tem shakedown  performance/ 
repair/adjustme nl/e valuation  on 
home  grounds. 

Checking  out  your  rig  sounds 
simple  even  for  a  well-equipped 
home  shack,  as  far  as  test  equip- 
ment goes.  Remember,  even  U 
all  seems  well,  just  making  the 
trip  to  some  remote  spot  with 
your  equipment  is  the  same  as 
placing  it  on  a  "shake  table/'  For 
me.  this  shake  table  is  the  back 
of  my  pickup  truck.  E\eu  though 
the  equipment  was  carried  in 
boxes,  it  was  still  not  transported 
in  a  "hardened"  or  shock-resistant 
state  for  an  arduous  trip  to  a 
microwave  hilltop  site. 

My  transceiver  for  many 
years  has  been  a  home-con- 
structed system  fabricated  on 
the  top  plate  of  a  10GHz.  I0W 
TWT  amplifier.  There  are  two 
different  DC- to- DC  power  sup- 
plies providing  -24  volts,  +12 
volts,  -5  volts,  and  +24  volts.  All 
arc  isolated  switch  mode  power 
supplies  allowing  a  single  com- 
mon ground  for  all  components 
between  input  and  output  of  lhe 
supplies.  There  arc  a  microwave 
brick-type  Frequency  West  os- 
cillator, a  mixer,  and  two  1 0GHz 
amplifiers,  all  connected  to  a 
bank  of  four  SPDT  microwave 
relays.  In  addition,  there  is  a  cir- 
cuit that  will  detect  RF  on  the 
IF  cable  between  the  transverter 
and  2m  driving  radio. 

Whatever  your  system,  place 
it  in  an  environmental  1>  suitable 
antenna  test  range  in  competi- 
tion with  others  for  some 
friendly  tests.  See  who  has  the 
most  sensitive  receiver  and  best 
power- to -antenna  performance. 
All  things  are  equal  when  you 
factor  in  power  output  antenna 
gains  expected,  By  observing 


the  remote  system  signal  (IF) 
sensitivity  returned  in  either  S- 
units  or  so  much  power  as  ob- 
served on  a  sensitive  RF  power 
meter,  you  will  get  some  very 
quick  ballpark  figures  of  some 
really  smoking  signals  and  some 
other  performers  that  should  be 
as  good,  This  test  points  to  a 
system  performance  level  and 
may  show  that  some  part  of  the 
system  is  not  functioning  as  well 
as  it  should  be. 

The  problem  could  be  as 
simple  as  changing  the  feed  po- 
sition on  a  dish  antenna  to  illu- 
minate it  better  than  what  you 
are  getting  from  where  the  ge- 
ometry says  the  feed  should  be. 
Small  adjustments  can  be  best 
made  in  this  type  of  setting — 
this  is  how  the  pros  do  it  and 
certify  their  equipment.  Why  not 
take  advantage  of  their  antenna 
range  adjustments  and  apply  it 
ourselves?  True,  the  backyard 
antenna  range  is  simple,  but  it's 
still  effective  in  determining  just 
how  well  your  rig  slacks  tip 
against  others,  See  Figs.  2  and 
3  for  information  on  how  we  set 
up  our  test  range. 

The  remote  transceiver  is  the 
most  basic  unit  that  can  be  con- 
structed for  the  frequency  band 
in  question.  In  our  case,  the 
transceiver  is  constructed  for 
10GHz operation.  It  is  built  with 
a  Frequency  West  microwave 
brick-type  oscillator  operating 
at  1  (X224MH?  injecting  into  the 
LO  (local  oscillator)  port  of  a 
microwave  coaxial  mixer.  The 


mixer  output  (RF)  port  is 
coupled  directly  to  a  small 
waveguide  horn  antenna  that  has 
about  10  to  15 dB  gain.  The  horn 
gain  is  not  important  and  should 
be  kept  low,  as  we  want  a  weak 
signal  to  detect  at  the  far  end  of 
the  test  path. 

If  signals  are  too  strong,  a 
waveguide  or  coaxial  attenuator 
can  be  placed  in  the  connection 
between  the  mixer  and  the  an- 
tenna. The  IF  port  of  the  mixer 
is  connected  to  a  long  run  of 
coax  back  to  the  point  of  test. 
In  our  case,  a  300^foot  length  of 
RG-59  was  used  to  allow  inser- 
tion of  amplifier  pads,  power 
meters,  and  signal  generators  to 
make  performance  evaluations. 

By  using  a  signal  generator  for 
the  transmitting  source,  output 
power  can  be  controlled  by  the 
quality  attenuator  on  the  genera- 
tor, sending  a  measured  amount 
of  signal  to  the  remote  trans  verier 
and  seeing  howr  much  is  required 
to  detect  a  minimum  discernible 
signal  on  the  test  receiver  system. 
The  main  reason  we  do  not  want 
to  use  a  2m  transceiver  for  these 
tests  is  that  the  S-meter  is  limiter- 
controlled  and  can  give  bad  infor- 
mation when  the  signal  is  in 
saturation.  Using  the  signal  gen- 
erator with  variable  power  output, 
it  can  be  set  to  a  calibrated  point 
and  referenced  to  detected  sensi- 
tivity. These  tests  are  not  absolute, 
but  in  a  practical  sense  are  very 
good. 

It  doesn't  matter  what  you 
choose  to  use  in  your  system,  be 


10  GHZ  MIXER 


to 


10  GHZ  HORN  ANTENNA 


FREQUENCY  WEST 

10  GHZ  LOCAL  OSC 

LO=  10224  MH2 


200  TO  300  FT  COAX  TO  FEED 

REMOTE  TESTING  SITE  POWER 

METER  AMP/5IGN  AL  GENERATOR 


Fig.  2.  Sensitive  simple  transceiver  consisting  of  local  oscillator  and 
mixer  fixed  to  small  horn  antenna.  Operation  is  linear,  so  FM,  SSB, 
and  video  can  be  run  on  system.  The  transceiver  is  mounted  in  metal 
housing  to  protect  it  from  the  elements  and  provide  orientation,  hori- 
zontal and  vertical  adjustment  for  the  remote  end  of  the  antenna  test 
range.  In  operation  it's  a  very  low  power  test  receiver/transmitter. 


TEST  DISH  ANTENNA 
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WEAK  SIG  XMIT/TEST 


FULL  POWER  TEST  TO 
REMOTE 


t> 


m 


2  METER 

HTIF 


NEAR  END  TEST  FACILITY  TABLE 


TEST  SETUP  SWITCHED  TO 
POWER  METER  FOR  ERP 

EVALUATION  OF  SYSTEM 
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o 
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POWER/REMOTE 

FOR  WEAK  S]G 

TRANSMIT 


SIG  GEN 
144  MHZ 

200-300  FT 
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COAX  CABLE 


Fig.  3,  Test- range  setup  using  a  testing  path  constructed  in  Kerry 
N6lZWs  backyard,  with  a  remote  flea  power  transceiver  as  shown  in 
Fig.  2,  The  unit  is  placed  at  the  far  end  of  the  backyard— about  200 
feet  away,  The  coax  at  IF  frequency  of  the  remote  unit  (144MHz)  is 
returned  to  near  end  of  antenna  test  range  for  system  evaluation. 
This  provides  a  relative  evaluation  of  system  sensitivity  ami  transmitter 
output  power,  including  evaluation  of  antenna  performance '. 


it  expensive  signal  generators 
and  power  meters  or  a  2m 
handie-talkie.  Juki  be  ready  to 
adjust  your  system,  and  at  mini- 
mum with  the  2m  HT  have  a 
variable  attenuator  or  scries  of 
coaxial  pads  (fixed  attenuators) 
to  reduce  its  power  output  as 
well  as  sensitivity  on  receive. 

Run  the  2m  HT  on  its  lowest 
power  setting.  I  am  assuming 
1/4W  or  so  (that's  250  milli- 
watts), or  +24dBm.  Remember 
here  that  the  mixer  only  needs  a 
maximum  of  +  10dBm  for  full 
function. 

Adjust  your  2m  power  to  con- 
form to  these  limits  at  a  maxi- 
mum or  else  you  will  just  "let 
the  smoke  out  of  the  mixer — 
and  it  can't  be  put  back.  The  Loss 
of  a  microwave  mixer  is  indeed  a 
sad  occurrence-  Just  be  careful 
and  keep  power  to  the  mixer  in 
transmit  to  a  low  level  When  set- 
ting up  the  test  range,  measure  the 
loss  of  your  long  run  of  coax  and 
include  it  in  the  formula  vou 
develop  for  your  situation. 

Did  anyone  catch  that  I  stated 
I  used  RG-59?  Yes,  ifs  hot  50Q 
coax  but  75£i,  and  the  SWR  will 
not  be  a  large  factor  in  the  tests 
because  the  coax  is  so  long  the 
effect  is  quite  minimal.  Why  did 
I  use  RG-59?  Well,  primarily  be- 
cause  it  was  the  only  coax 
around  that  was  300  feet  long 
and  in  one  piece.  I  did  not  want 
to  put  together  a  nightmare  of 
splices.  Due  to  the  length  used. 


it  was  not  found  to  be  a  prob- 
lem because  we  needed  all  the 
additional  loss  we  could  find  to 
make  reasonably  meaningful 
sensitivity  tests. 

Howh  did  my  rig  fare  in  these 
test  evaluations?  Well,  I  don't 
expect  to  take  the  cake  in  the  re- 
ceiver sensitivity  tests  as  I  still  use 
a  pair  of  MGF- 1 402  GaAsFET 
front-end  preamplifiers  whose 
noise  figure  is  in  the  2  to  3dB 
range.  There  will  be  more  sensi- 
tive receivers  m  the  test  pool,  I 
just  haven't  had  time  to  take  my 
own  advice  and  improve  my  re- 
ceiver noise  figure  by  replacing 
the  MGF  preamps  with  a  better 
GaAsFET  at  10GHz.  Nonethe- 
less, a  transmit  power  output  of 
10W  and  my  30-inch  dish 
should  perform  on  a  par  with  the 
other  systems  being  evaluated. 

Now  off  to  the  trials  to  find 
out  if  wrhat  I  expect  to  see  will 
be  true.  Our  test  is  scheduled  for 
an  evening  meeting  of  our  mi- 
crowave group,  so  1  hope  we  get 
going  while  I  can  still  take  some 
photos! 

And  the  winner  is  ... 

Well,  we  had  the  test-range 
evaluation,  and  as  I  suspected  the 
receiver  sensitivity  of  my  10GHz 
front  end  was  able  to  detect  a  sig- 
nal as  transmitted  at  -80dB  into 
the  test  system.  The  better  sys- 
tems with  lower  noise  figures 
wFere  able  to  make  minimum 
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CAT-WOO  Repeater  Controller 


Attention  Repeater  Owners! 

The  CAT  1000  is  packed  H'iih  features  normally 
thousand  dollars  or  more. 

Features  Include: 

*  77  Voice  Synthesizer 

*  DTMF  Regenerator 

*  Forty  Voice  Messages 

*  DTMF  Key-Pad  Test 

*  Digital  Voice  Clock 
m  DTMF  Audio  Muting 

■  Grandfather  Clock 

*  Full  Feature  Autopatch 

*  Forty  DTMF  Paging  Memories 

*  Two  CW  Identifiers 

*  Sixty-Four  Control  Functions 
"  Doug  Hall  RBI- 1  Interface 

*  Forty  Link  Preset  Frequencies 

*  DTMF  Command  Generator 
m  Link  Serial  Tuning 

■  TS440  HF  Remote  Base 

*  Ten  Emergency  Speed  Dials 

*  Reverse  Awopatch 
m  Aulopatch  Cover  Tone 

■  Link  Auto  Disconnect 

*  Eight  User  Function  Switches 
m  Forty  Macro  Strings 

*  Phone  Number  Read  Back 

*  Eight  Memory  Saves 

*  CaMtr  ID  Suppression 


far  controllers  casting  a 


■  '"ill 


* 


DTMF  Repeater  Access 

Stay  Position  Scheduler 

Ten  Programmable  Courtesy  Tones 

Three-Hundred  User  Speed  Dials 

FT767GX  HF  Remote  Base 

Phone  Number  Lock-Out 

RS232  Interface 

Eight  Hardware  Inputs 

DVR  Controller  Ready 

Programmable  Prefix  Codes 

TTL  Computer  Interface 

Ninteen  Programmable  Timers 

Two-Tone  Paging 

300  baud  on  Board  Modem 


CAT-IOOO  Controller  Board  $679.00.    Wired  and  Tested. 
Write  or  Cell  far  a  brochure  describing  the  CAT- 1000  Controller  including  schematic. 
voice  word  list,  and  control  Junctions.   Other  Controllers  with  autopatch  and  77  voict 
j}  nihesizer  are  available  starting  at  $299.00. 


Computer  Automation  Technology  Int. 

4631  N.W.  31st  Avenue,  Suite  142.  Fort  Lauderdale,  Florida  33309 

Phone:  (954)  978-6171  -  Fat:  061)  488-2894 

Internet:  http://www.cutauto.com 


CIRCLE  26fl  ON  READER  SERVICE  CARD 


WE  DON'T  BUILD  THE  MOST, 
WE  JUST  BUILD  THE  BESTI 


Our  LM-470D  is  now  redesigned 
to  hold  15  ft.  of  antennae  at  70  mph! 
TrHEx  builds  the  finest  in  crank-up, 
free-standing  or  guyed  towers,         CAI1 
All  towers  are  complete  with       OH  WROTE 
rigid  concrete  base  mount,       FQRANEi 


OtolQGffl 


TOWER  CORPORATION 

7182  Rasmussen  Ave.  •  Vfsalia,  CA  93291 

Where  engineering  and  quality  come  first!    I 


- 


i 


TO  ORDER  CALL 

800-328-2393 


FAX 

209-651-5157 


Photo  A,  Photo  ofN61ZWrs  backyard,  showing  rigs  to  be  tested.  Left, 
Ed  W60YJ;  at  table,  Kerry  N6fZW;  John  WB6BKR:  author's  rig; 
and  Jay  KD6PBH.  Test- range  test  performed  by  Kerry  N6IZW  at  test 
table. 


discernible  signal  detections  to 
-85dB. 

My  system  was  working  well 
bui  not  top-notch  here.  The  re- 
ceive results  show  that  I  need  to 
improve  the  signal-to-noise  ra- 
tio by  replacing  the  first  preamp 
with  one  of  a  lower  noise  fig- 
ure, As  far  as  transmit  goes,  we 
calculated  that  my  system  (look- 
ing at  dish  diameter  gain  and 
power  output  of  the  TWT  am- 
plifier at  10W)  gave  an  ERP  of 
73dB.  This  compared  favorably 
with  Kerry  N6IZW's  system. 
Both  of  our  systems  use  the  same 
type  and  power  TWT  amplifier 


and  dish  antenna  so  they  should 
be  quite  identical  in  operation, 

Next  month:  the  world  of  co- 
axial switches.  1  plan  to  get  into 
specifics  so  that  you  can  recog- 
nize what  makes  a  good  VHFor 
HF  switch  and  what  the  differ- 
ences are.  Of  course,  these 
switches  can  be  found  in  surplus 
as  we  try  to  hold  down  costs. 
The  main  thrust  will  be  to  show 
the  different  types  that  are  avail- 
able in  surplus  and  what  fre- 
quencies they  are  suited  for  If 
you  have  any  questions  on  this 
or  other  topics,  please  write,  7J, 
Chuck  WB6IGR 


Photo  B*  Close- up  of  test  table  and  N6IZW  checking  receiver 
sensitivity  of  Ed  W60YJ*s  WGHz  receiver.  What  looks  like  one 
odd-shaped  dish  is  really  two  dish  setups  brought  for  test  (see 
Photo  A}. 


CIRCLE  22  ON  READER  SERVICE  CARD 


Number  3t  an  your  Feedback  card 


The  Killer  Beam 


Just  how  much  is  "some"  assembly? 


Hal  "Doc*  Goodman  W3UWH 

7  Perkins  Road 

Eastport  ME  04631 


I  recently  came  into  a  small  windfall 
of  money.  This  was  Ihe  opportunity 
to  finally  upgrade  my  radio  station. 
Using  the  Internet.  I  was  able  to  locate 
an  old  Heathkil  SB2(X)  lor  a  reasonable 
amount.  It  arrived,  and  even  though  I 
still  have  not  been  able  to  figure  out  how 
to  hook  up  the  transceiver  to  the  linear 
so  l bar  they  work  together,  I  am  able  to 


very  good  job,  but  it  was  eight  months 
from  the  time  we  agreed  on  the  transac- 
tion until  he  finally  did  gel  around  lo 
putting  it  up. 

My  antenna  system,  on  the  other  hand, 
was  a  semi-disaster.  It  consisted  of  an 
80m  dipole  and  a  20m  dipole  hanging 
from  one  tree.  See  the  previous  section 
regarding  winds. 


All  my  neighbors  were  complaining  about  interference,  and 

there  was  talk  of  tar  and  feathers/3 


use  il  with  a  manual  which  turns  it  from 
standby  to  operate.  Ifs  clumsy,  hut  it 
works,  and  for  the  time  being  it  will  do. 
I  was  also  able  to  locate  a  30-foot 
tower  at  a  reasonable  price.  Now  that  we 
have  cable  and  satellite  systems  on  the 
island,  mam  people  who  put  up  TV  tow- 
ers found  that  they  no  longer  needed  one 
(even  with  the  best  of  lowers  and  anten- 
nas you  were  lucky  to  get  more  than  two 
or  three  stations  and  those  erratically — 
more  of  the  joys  of  living  in  rural 
Maine),  A  local  contractor  put  the  tower 
up  for  a  very  reasonable  price.  In  three 
yards  of  cement  and  bolted  to  the  house 
in  two  places.  We  really  do  get  strong 
winds  out  here  in  ihe  North  Allan  lie. 
Again,  this  being  rural  Maine,  he  did  a 


Here,  I  was  determined  to  do  things 
the  "right  way,"  After  looking  through 
several  amateur  radio  supply  catalogs,  I 
picked  up  the  phone  and  called  one  on 
their  800  number.  To  protect  the  guilty,  I 
won't  say  who  I  called.  Told  them  what  I 
wanted,  "A  nice  tribander,  not  too  big, 
with  a  good  strong  rotor,  new  coax,  with 
an  SWR/wau  meter  to  monitor  my  newly 
powerful  station,  and  an  antenna  switch 
that  would  ground  the  anienna  when  not 
in  use."  I  added  that  I  did  not  know 
much  about  modern  antennas,  and  asked 
for  recommendations. 

After  much  discussion,  I  settled  on 
a  four-element  tri bander  (here  again, 
no  name,  to  protect  the  guilty).  This  be- 
ing sealed,  I  gave  them  my  credit  card 


number;  the  card  itself  melted  under 
the  tour-figure  price,  So  much  for 
my  windfall — but  I'm  retired,  and,  un- 
like the  demands  of  my  other  hobbies, 
such  as  flying  airplanes,  this  was  a 
one-shot  investment.  It  should  last 
me  a  lifetime — or  at  least  that's  how  I 
rationalized  it. 

Within  a  week,  everything  except  the 
actual  antenna  arrived,  A  call  to  the  store 
revealed  that  this  antenna  was  so  won- 
derful that  it  was  out  of  stock.  The  fac- 
tory was  Oiling  back  orders  and  it  would 
take  another  two  or  three  months  till 
they  could  ship  mine. 

Two  and  a  half  months  later 

As  you  may  have  guessed,  this  project 
has  been  going  on  for  almost  a  year.  I 
was  getting  quite  anxious  to  get  my  new 
"super  station"  on  the  air  Aside  from 
that,  with  my  old  antenna  I  could  only 
operate  late  at  night.  The  SWR  was  so 
high  that  all  my  neighbors  on  the  island 
were  complaining  about  TV  and  tele- 
phone interference,  and  there  was  talk 
about  reviving  the  old  custom  of  tar  and 
feathers. 

The  big  day  finally  arrived.  As  back- 
ground, let  me  tell  you  that  the  only 
other  beam  I'd  ever  had  was  an  old 
three-element  tribander  I'd  bought  back 
in  the  late  '50s.  It  consisted  of  several 
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poles  and  traps  that  all  screwed  together 
very  easily  and  took  about  two  hours 
from  unpacking  to  up-on-lhe-roof-and- 
working.  This  was  a  horse  of  a  different 
color.  I  should  have  been  suspicious 
when  I  noticed  that  the  antenna,  which 
measures  16  feel  by  32  feet,  arrived  in  a 
box  that  measured  one  foot  by  one  foot 
bv  ei^ht  feel. 


didn't  even  mention  that  the  expensive 
length  of  new  coax  I'd  ordered  with  con- 
nectors already  assembled  arrived  as  a 
coil  of  coax  with  two  new  shiny  coax 
connectors  in  a  small  plastic  bag  taped 
to  the  wire. 

A  month  later,  putting  in  two  or 
three  hours  a  day,  despite  the  battle 
between  my  arthritic  fingers  and  the 


Try  as  hard  as  I  could,  I  couldn't  figure  out 

which  way  was  up!" 


Some  assembly  required 

This  was  not  an  antenna.  It  was  a 
300-pieee  metal  jigsaw  puzzle  that  re- 
quired a  small  machine  shop  and  an 
empty  aircraft  hangar  to  assemble. 
There  were  poles  within  poles  within 
tubing  within  tubing,  rnelal  strips,  and 
on  and  on.  When  spread  out  it  covered 
my  entire  living  room,  dining  room, 
part  of  the  kitchen  and  part  of  the 
entranceway.  For  about  three  months  I 
found  myself  eating  out,  having  had  to 
relinquish  the  first  floor  of  my  house 
to  this  project.  There  were  four  large 
plastic  bags  full  of  assorted  nuts,  bolts, 
screws,  and  washers;  two  large  plastic 
bags  full  of  assorted  clamps;  a  large 
plastic  bag  full  of  assorted  plastic- 
caps,  slides,  plugs  and  other  extrater- 
restrial-looking pieces;  a  pot  of  special 
goop  to  put  on  every  nuL  boll,  and  part 
that  was  metal;  and  a  bag  full  of  some- 
thing as  yet  still  mi  identified.  There 
was  also  a  40-pagc  instruction  manual. 

Help! 

I  called  the  radio  supply  store  to  re- 
mind them  that  Fd  told  them  that  I  am  a 
retired  senior  citizen  with  arthritis  and 
they  could  have  al  least  wrarncd  me 
about  what  to  expccL  or  even  better, 
have  suggested  an  antenna  that  didn't  re- 
quire a  team  of  engineers,  or  that  was  al- 
ready partly  assembled.  Using  their  best 
bedside  manner,  they  cold  me  that  any 
idiot  should  know  that  all  modern  anten- 
nas are  that  way  and  that  I  was  being  a 
crybaby.  They  did  at  least  agree  to  take 
back  and  give  me  credit  for  the  expen- 
sive balun  they'd  sold  me,  seeing  as  the 
antenna  came  with  its  own  built-in  one, 
and  they  did  replace  the  antenna  coax 
switch  with  one  that  actually  worked.  I 
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slippery  goop  needed  on  every  fitting 
and  connection,  Fd  managed  to  as- 
semble almost  half  of  the  antenna.  I  fig- 
ured that  in  another  month  I'd  be  ready 
to  move  outdoors  to  put  the  large  pieces 
together,  mount  the  rotor  and  thrust 
bearing,  and  put  up  the  antenna.  Lots  of 
fun  in  a  typical  Maine  winter. 

Hello,  is  the  technician  in? 

In  the  meantime,  despite  reading  the 
manual  many  times,  I  finally  had  to  ad- 
mit defeat  and  call  the  manufacturer, 
who  of  course  docs  not  have  an  800 
number.  The  manual  emphasized,  sev- 
eral times,  that  the  vacuum  holes  inside 
the  capacitor  sleeves  had  to  be  facing  up, 
but  try  as  hard  as  I  could,  I  couldn't 
figure  out  which  way  was  up!  The 
manufacturer's  representative  was  more 
sympathetic  than  the  store  had  been,  and 
did  admit  that  there  really  was  no  way  to 
tell,  using  the  manual,  which  way  was  up, 
She  explained  that  "up"  was  off  the  hori- 
zontal axis,  with  each  opposite  element 
end  being  the  mirror  image  of  the  other, 
and  each  separate  element  end  being  the 
obverse  of  the  preceding  one.  I  asked,  "If 
the  antenna  were  lying  on  the  ground, 
would  the  element  ends  be  lying  flat  or  up 
and  down?"  She  said,  "Flat"  Amen. 

Persistence  pays  off! 

It  took  me  about  two  months  to  get  all 
the  parts  put  together  into  nine  large 
components.  The  weather  forecast  called 
for  several  days  of  good  weather,  so  I 
took  the  nine  components  out  into  the 
back  yard  and,  using  two  large  wooden 
picnic  tables,  completed  the  final  assem- 
bly. The  measuring  and  final  assembly 
went  much  more  quickly  and  easily  than 
I  had  anticipated. 


With  the  help  of  a  large  "cherry 
picker"  and  two  agile  young  men,  the 
completed  antenna  was  lifted  up  and 
mounted  atop  the  30- foot  lower.  I  must 
say  that  I  was  really  looking  forward 
with  great  anticipation  to  that  weekend 
of  ham  operating, 

Running  low  power  and  then  high 
power,  1  found  that  I  had  a  flat  1  to  1 
SWR  on  20m,  a  1.1  to  1  on  10m  (1.3  to  1 
above  29.5),  and  a  13  to  1  on  15m.  In 
addition,  rotating  the  antenna  made  a 
very  significant  difference  in  signal 
strength  when  both  transmitting  and  re- 
ceiving. I  was  hearing  stations  that  I  had 
never  heard  before, 

Over  the  next  three  days,  on  20m 
1  worked  six  Japanese,  two  New 
Zcalanders,  an  Australian,  literally  doz- 
ens ol"  Europeans,  four  Israelis,  a  Ku- 
waiti, several  Russians  (including  a 

*  £■■» 

Siberian  station),  the  South  Pole,  Ha- 
waii, Alaska,  etc.,  etc.  And  in  almost  ev- 
ery case,  they  reported  that  I  was  the 
loudest  signal  on  the  band! 

Well,  lei  me  teh  you,  after  almost  50 
years  of  being  one  of  the  many  stations 
in  the  pileup,  just  gelling  more  and  more 
frustrated,  it  felt  really  great  to  be  the 
"800-pound  gorilla."  The  very  worst  I 
did  was  to  be  the  second  or  third  station 
recognized  in  huge  pileups — and  this 
was  from  stations  that  before  the  new 
antenna  I  could  not  even  hear  at  all. 

With  my  almost  ideal  location,  over- 
looking the  Atlantic  Ocean,  it  has  only 
gotten  better  since  then.  So  1  would  say 
to  my  fellow  hams  who  are  also  old 
enough  to  remember  the  smell  of  ozone 
from  their  rotary  spark  gaps,  there  really 
is  something  to  this  new  technology  of 
trapless  beams.  Despite  all  the  effort  and 
frustrations  involved  in  getting  the  an- 
tenna up,  I  would  do  it  again.  If  you 
could  have  been  in  the  room  with  me 
wrhen  1  got  reports  from  stateside  and 
South  American  stations  telling  me  I 
was  pinning  their  S-meters,  or  from 
some  rare  DX  telling  me  I  was  40  over 
nine,  you'd  have  thought  from  the  look 
on  my  face  that  I  was  a  five-year-old 
getting  a  pony  for  Christmas. 

My  new  antenna  has  renewed  the  ex- 
citement and  brought  back  the  joy  1  first 
experienced  so  many  years  ago.  If  ham 
radio  is  getting  old  or  boring,  I  recom- 
mend that  you,  too,  consider  moderniz- 
ing or  upgrading  your  station,  despite  ail 
the  effort  involved — or  perhaps  because 
of  it. 


Number  83  on  your  Feedback  card 


Music  from  the  Past 


A  distinctive  fist  brings  back  memories  of  a  revered  silent  key. 


Slaughter  K9AZG 
753  W.  Elizabeth  Drive 
Crown  Point  IN  46307 


I  heard  him  on  ihe  low  end  of  20  the 
oiher  night,  more  than  a  decade  afler 
_  his  death,  and  it  made  me  wonder 
whether  other  people  ever  hear  silent 
keys  they've  known  and  lovett 

Mine  was  named  John  Miller.  His  call 
was  W9PBS,  He  was  a  sightless  ham 
v\  ho  inspired  a  lot  of  other  hams  ami 
non-hams,  sightless  and  sighted,  to  do 
whatever  it  was  they  had  to  do  with 
pride  and  with  dedication,  in  ham  radio 
as  in  life,  and  to  do  it  better. 

"Don't  ask  a  good  op  how  to  oper- 
ate or  a  good  man  how  to  live/'  he 
would  say.  "Listen.  Pay  attention.  Then 
emulate!" 

What  I  heard  the  other  night  was  his 
fist — different,  personalized,  unmistak- 
able— his!  He'd  patterned  ii  early  on,  he 
once  told  me,  after  that  of  a  Merchant 
Marine  amateur  aboard  a  banana  boat 
somewhere  in  the  Caribbean  whom  he'd 
worked  as  a  brand-new  ham  in  the 
1930s. 

"Thai  op's  C\V  cadence,"  John  said. 
**was  distinctive  enough  so  you  could 
copy  him  through  fourteen  other  guys, 
all  zero  beat/' 

1  can't  vouch  for  the  accuracy  of  thai 
comment,  but  I  can  swear  the  descrip- 
tion fitted  John.  He  held  his  venerabte 
Vihroplcx's  dashes  a  heartbeat  too  long 
for  its  dolling  rhythm  at  any  setting  of  its 
speed-weights.  Once  heard,  you'd  rec- 
ognize him  anywhere,  rag-chewing  or  in 
a  pileup,  by  those  slightly  heavy  dahs  in- 
terspersing the  perfectly  timed  dits.  In- 
explicably, his  dah-accenting  fist  didn't 
change  at  all  when,  in  later  years,  he 
switched  lo  a  paddle  and  a  keyer. 


On  AM  and  then  on  sideband,  John's 
phonetic  moniker  for  his  suffix,  "Peanut 
Butter  Sandwich."  was  heard  only 
rarely,  during  infrequent  lapses  from  his 
beloved  CW  into  what  he  disdained  as 
"mouth  mode." 

Before  I  was  licensed  myself,  I  found 
this  curious.  Surely.  I  thought,  talking 
with  other  people  across  the  void  must 
be  more  fun  than  just  exchanging  signals 
with  them  in  some  primitive  dot-dash 
jargon.  But  John  preached  otherwise. 

'Talk."  he  would  inform  me,  *Lis  chat- 
ter, Morse  is  music,"  It  took  me  years  to 
learn  that  he  was  right. 

As  a  neighbor,  friend,  and  electronics 
aficionado,  1  was  for  half  a  lifetime 
privileged  to  be  among  those  called  on 
by  John  for  help  in  some  of  the  small 
things  he  couldn't  manage  himself:  find- 
ing and  fixing  equipment  bugs:  erecting 
antennas  (wire  dipoles  and  slopers 
in  trees  early  on:  beams  and  rotators 
atop  lowers  in  later  years ):  programming 
2m  gear  for  local  repealers:  keeping  the 
HF  rig  properly  dipped  in  his  favorite 
bailiwick,  the  low  end  of  20. 

"That's  where  the  DX  lurks/*  he  ex- 
plained to  me  the  first  time  he  asked 
me  to  check  his  final  for  resonance  at 
14,030,  adding  the  admonition,  'Be 
quick  and  be  careful."  His  transmitter 
then  was  a  home-brewed  rack-and-pancl 
affair  with  a  personality  of  its  own.  Its 
power  transformer  hummed  the  basso 
background  for  "Old  Man  River,"  while 
its  866s  flashed  their  intense  blue  glow 
in  the  staccato  cadence  of  the  rig's  key- 
ing. Its  final  was  a  heavy-duty  triode  fa- 
mous for  its  unforgiving  ways:  Operate 


it  very  far  off  resonance  for  more  than  a 
very  few  milliseconds  and  you'd  be 
shopping  for  a  replacement. 

"Short  key-downs  and  long  key-ups," 
John  would  exhort  me.  "And  dip  it  at 
fourteen  oh  thirty  so  I  can  zip  from  four- 
teen oh  one  to  fourteen  oh  fifty  without 
blowing  the  final.  That's  where  the  DX 
pops  up." 

And  when  it  did,  so  did  he.  Nights  and 
weekends,  from  the  late  1930s  to  the  late 
1980s,  the  war  years  excepted,  few  DX 
stations  could  bounce  a  rare  prefix  into 
northwest  Indiana  anywhere  between  14 
and  14.050  megacycles  (then;  its  be- 
come megahertz  only  relatively  re- 
cently) without  encountering  calls  from 
and  QSOs  with  a  blind  ham  whose  dash 
lengths  characterized  a  distinctive  fist 
and  whose  attitude  characterized  a  noble 
person* 

Days,  John  worked  as  a  proud  entre- 
preneur operating  the  concession  stand 
in  the  county-seat  courthouse.  He  made 
the  coffee,  sold  the  goodies  and  the  ciga- 
rettes, maintained  the  inventory,  kept  the 
books.  He  greeted  hundreds  of  patrons 
and  friends  daily,  recognizing  most  by 
their  voices  and  many  by  their  footsteps. 
He  kept  track  of  his  money  by  slowing 
ten-dollar  bills  in  one  pocket;  singles, 
fives,  and  twenties  in  others. 

Afternoons,  when  the  courthouse 
closed,  he  and  the  then-current  version 
of  perhaps  the  dozen  or  so  beloved  and 
devoted  guide  dogs  he  went  through  in 
his  adult  lifetime  would  hike  the  ten 
blocks  home  io  XYL  Fran  and  harmonic 
Paul  Albert  in  all  but  the  most  inclement 
weather.  He  look  a  cab  only  when  snow 
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made  walking  hazardous.  On  rare 
occasions  he  might  accept  a  ride  from  a 
friend,  but,  "Only  if  you're  headed  my 
way!" 

Evenings,  John  would  "pay  my  dues 
to  the  community,"  attending  Lions  Club 
meetings,  playing  Elmer  to  potential 
hams,  encouraging  new  ones  to  "emu- 
late," welcoming  a  steady  stream  of  visi- 
tors to  his  kitchen  and/or  ham  shack 
with  steaming  mugs  of  the  muscular 
black  coffee  he  called  "sludge.11 

Until  the  last  decade  of  his  lifetime,  it 
bothered  John  mightily— though  he'd 
deny  it  if  you  mentioned  it — that  he 
needed  tune-up  assistance  from  friends, 
The  only  tip-off  was  the  regularity  with 
which  he'd  mumble,  "Looks  like 
somebody* d  invent  a  talking  m ill i amme- 
ter," while  one  of  us  was  dipping  and 
tweaking  his  rig.  Then  he'd  ask,  "What's 
she  read  at  resonance?** 

"One  forty,"  heM  be  told. 

"Load  her  up  another  sixty.  I  want  two 
hundred  mils  on  the  nose.  Looks  like 
somebody*d  invent  a  talking  miiliammeter." 

Finally,  somebody  did.  From  an  ar- 
ticle in  (his  magazine,  I  built  for  John  a 
solid-state  audio  oscillator  whose  tone 
varied  with  the  amount  of  plate  current 
drawn  by  the  finals  of  a  rig  coupled  to  it. 
Once  it  was  hooked  up  and  he  was 
"shown"  it  (given  ten  minutes  to  inspect 
it  with  his  fingers),  it  took  roughly  thir- 
teen seconds  of  instruction  for  John  to 
master  its  use.  It  may  not  have  been  the 

very  best  day  of  his  whole  life,  that  first- 


time  tune-up  of  his  rig,  alone,  unaided, 
all  by  himself.  But  it  came  close! 

With  the  advent  of  TV  and  its  accom- 
panying TV1,  John  reluctantly  junked 
his  home-brewed,  open-frame,  rack-and- 
panel  transmitter,  and  graduated  to  com- 
mercial TVl-shielded  transceiver  usage. 
His  first  was  a  Yaesu  with  a  pair  of  the 
then  brand-new-and-wondrous  TV  hori- 
zontal-oscillator tubes  in  the  final.  He 
loved  it  He  worked  the  world  with  it 
(and  so  did  I,  visiting  him,  by  then  long- 
since  licensed  myself)  until  it  died  and 
none  of  us  local  "experts"  could  revive 
it. 

Then  he  swapped  it  in  on  a  Kenwood 
520  with  extra-tight  IF  filters  (the  kind 
that  are  common  today),  which  re- 
mained the  joy  of  his  life  for  his  remain- 
ing years,  The  last  I  knew,  that  rig  still 
was  in  use  by  a  former  neighbor  of 
John's,  then  respectably  known  as 
W9PUB,  who  moved  it  from  warm-and- 
sunny  Indiana  to  the  cold-and-snowy  re- 
gions of  Wyoming,  where  he's  been 
hiding  out  ever  since  behind  a  new  and 
strange  two-letter  7th  District  call  I 
never  can  remember.  But  the  transfer  of 
ownership  came  only  after  John  Miller 
became  a  silent  key. 

For  a  long  while  I  grieved,  mourning 
him  and  the  disappearance  from  the  low 
end  of  20  of  the  distinctive  fist  of 
W9PBS,  the  old  Peanut  Butter  Sand- 
wich, the  man  to  whom  "Emulate!"  was 
advice  and  Morse  was  music*  So  did 
many  others.  We  took  comfort  from  the 


words  of  the  preacher  delivering  his  fu- 
neral eulogy,  '"Now  John  can  see!"  We 
consoled  ourselves  that  he  was  working 
better  DX  across  wider  voids  from  a  bet- 
ter QTH  with  a  cosmic-state  rig  feeding 
a  Universal  antenna-  Thus,  gradually,  the 
passage  of  lime  worked  its  inexorable 
magic  of  healing  and  of  forgetting; 

But  then,  the  other  night,  I  heard  him 
on  the  low  end  of  20! 

1  was  reading  the  mail,  tuning  idly 
across  the  band,  catching  a  word  here,  a 
phrase  there,  absently  noting  which  call 
areas  were  coming  in,  as  a  fellow  will  do 
on  a  dull  evening.  And  suddenly,  there  it 
was!  This  weak  signal,  almost  into  the 
mud  yet  readable  through  stronger  ones 
because  of  its  distinctive  cadence,  was 
wrapping  up  a  QSO, 

I  didn't  catch  the  call,  but  there  was  no 
mistaking  the  fist.  The  way  the  dahs  were 
a  mite  too  long  for  the  dies  fingerprinted 
the  op  for  me.  There  could  be  no  doubt. 
Whatever  the  signature,  it  was — it  had  to 
be^-Johnt  the  late  W9PBS,  the  old  Peanut 
Butter  Sandwich.  And  then  a  final  bar  of 
music  from  that  distinctive,  unmistakable 
fist,  singing  "gl  es  sk  es  cl,"  left  me  listen- 
ing to  static  crashes,  cosmic  noise,  the 
pounding  of  my  own  pulse. 

That's  when  1  found  myself  wonder- 
ing whether  other  people  sometimes 
hear  their  own  dear-departed  buddies 
making  distinctive  and  unmistakable 
Morse  music  in  a  favored  section  of  a 
favorite  band. 

I'm  pretty  sure  they  do  ... 


Ham- related  pictures 
suitable  for  cover-art. 

Contact:  Joyce  Sawtelle  *  603  924  0058 
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Computer  REPEATER 

Concepts   CONTROLLER 


•  Autopatch*  Reverse  Au  top  a  tch 

*  User  Programmable  CWIDp 
Control  &  User  Codes  &  Timeouts 

Manual  with  schematics  *  90-Day  Warranty 
Wired  &  Tested  w/  manual ....  $199.95 

S'  "  Micro  Computer  Concepts 

8849  Gum  Tree  Ave. 
New  Port  Richey.FL  34653 
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CODEMASTER  V 


0-20WPM  in  90  Days 

Guaranteed! 

Codemasler  V  is  the  only  computer-based 
Morse  code  trailing  system  thai  guaraniess 
RESULTS1  Whether  yuu  re  a  beggmei  or  want 
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Field  Day  Solar! 


3140  S  Peoria  lint  K-156  Aurora,  CO  80014 
(303)752-3382     salesgrntechnologies  com 

www  mtechnologies  com/mthome 


800-238-8205 
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Number  65  on  your  Feedback  card 


Amateur  Radio  Teletype 


Marc  I.  Leavey,  M.D..  WA3AJR 
P.O.  Box 473 
Stevenson  MD  21153 
[ajr@ari.net] 

Well,  this  month  1  find  I  have 
been  sound!  v  blasted  bv  the  read- 
ership.  Why?  Because  there  are 
apparently  several  programs  out 
there  that  use  a  Soundblaster™ 
card,  or  compatible,  lo  decode 
radiotelctypc.  This  month,  we 
will  have  a  look  at  two  of  them, 
along  with  one  other,  non- 
Soundbluslcr,  program  for  good 
measure. 

Brent  Sluart  ZL4TX  dropped 
me  a  note  tipping  me  off  about  an 
application  called  FPV.  written  by 
Brian  E  Cauchi  9H1JS,  in  Malta. 
This  program  decodes  quite  a  va- 
riety of  digital  modes  II  is  avail- 
able via  Brian's  home  page: 
[http://www.geocities.com/ 
Silicon  Valley/2504].  FTV  is  cur- 
rently in  Release  0,98g,  and 
handles  RTTY.  FAX.  SSTV.  and 
CW  using  a  Soundblaster  inter- 
face card.  As  the  author  says,  FTV 
brings  innovative  digital  signal 
processing  and  analysis  tech- 
niques to  your  multimedia  PC. 
It  can  be  used  to  receive  im- 
ages from  weather  satellites  and 
terrestrial  facsimile  stations,  text 
transmissions  from  radio  telex 
services,  as  well  as  amateur  radio 
FAX,  SSTV  and  RTTY  signals. 
It  can  also  transmit  amateur  ra- 
dio FAX  and  SSTV  (slow  scan 
televisions,  No  external  hardware, 
other  than  a  radio,  is  required, 
as  all  the  necessary  signal  pro- 
cessing is  implemented  in  the 
software 

The  main  strength  of  FTV  lies 
in  the  approach  used  for  process- 
ing the  incoming  signaL  During 
reception,  the  demodulator  wave- 
form is  stored  in  memory,  wfhich 
allows  recovery  of  incorrectly  set 
parameters,  such  as  FAX  1pm* 
SSTV  modes,  and  RTTY  baud 
rates,  on  the  fly.  Watch  jumbled 
pictures  take  form,  while  the  in- 
coming signal  is  processed  and 
displayed  in  real  lime,  Automatic 
mode  recognition  is  provided  for 
FAX,  SSTVt  RTTY  and  CW 
modes.  And  again,  no  additional 
hardware  is  required. 


Minimum  system  requirements 
include  an  80386  CPU.  Sound- 
blaster-compatible  sound  card* 
256K  of  expanded  memory  (pnef* 
erably  1024K  or  more)*  and 
SuperVGA  graphics  card  with 
VESA  support  (at  least 640  x  481), 
25h  colors!. 

An  unregistered  trial  version  of 
the  software  is  available  at  the 
above  Web  site.  I  will  be  adding 
it  to  the  RTTY  Loop  Software 
Collection  as  well  for  those  with- 
out Web  access.  See  below  for 
details  on  this  assortment  of 
RTTY  software, 

Another  program  Brent  men- 
tioned is  RADIORAFT  by 
Francois  Guillot  F6FLT.  This  pro- 
gram listens  to  the  incoming  sig- 
nal and  scans  h\  similarly  to  the 
PK-232.  to  decide  for  itself  just 
what  you  are  listening  uk  display- 
ing the  data  accordingly.  It  is 
available  on  the  author's  page  at: 
[hit  p://ourworld.  CompuServe 
.com/homepages/F6FLT] . 
RADIORAFT  is  advertised  as 
decoding  modes  including  ARQ- 
E,  RUM-FEC,  Baudot,  ASCII 
7,8,  Sitor-A  and  B  (Tor-arq/fec), 
ARQ6,  Sl-ARQ,  SWED-ARQ, 
ARQ-M  (2  and  4),  ARQ-E3, 
ARQ-N,  POL-ARQ,  FEC-A, 
HNG-FEC,  CIS  11 1  SI-FEC, 
Autospec,  Spread,  Packet,  and 
Morse.  With  automatic  detection 
of  modes,  speeds  and  shift,  an 
included  frequency  meter/baud 
meter,  and  signal  frequency  track- 
ing, this  program  is  a  powerful 
addition  to  the  RTTY  amateur 
library. 

Requirements  for  this  program 
are  a  PC  with  a  simple  interface, 
such  as  a  plain  terminal  unit,  or 
Hamcomm  or  Baycom  type  biter* 
face.  This  is  not  a  Soundblaster- 
type  program. 

Once  again,  this  program  can 
be  downloaded  from  the  above 
Web  site.  Since  CompuServe  sites 
can  be  slow,  though,  the  author 
provides  several  worldwide  mir- 
rors on  the  site  lo  enhance  access, 
a  nice  touch.  Of  course,  this  pro- 
gram will  be  in  the  collection,  as 

well. 
Yet  another  program  surfaced 


by  way  of  Bob  Lewis  AA4PB, 
who  told  me  about  Brian  Bee/ley 
KnSTI,  writing  a  program  called 
RITTY  which  also  runs  on  a 
Soundblaster  card.  The  program 
is  described  in  some  detail  at: 
[http://www,ping.be/ON9CNC/ 
FEB97.HTMJ, 

By  the  way,  notice  die  uppercase 
letters  on  this  address.  Be  aware  that 
Unix  systems  are  case  sensitive,  and 
that  if  you  type  this  address  in  low- 
ercase letters  you  probably  won't 
connect!  1  know  I  didn't  until  I 
found  the  site  via  a  search. 

Anyway,  Brian  tells  me  that 
RITTY  2.0  is  a  DSP  data-com- 
munications system  thai  now 
includes  FACTOR,  RITTY  pro- 
vides state-of-the-art  RTTY  and 
FACTOR  transmission  and  recep- 
tion using  digital  signal  process- 
ing. RITTY  is  software  that  runs 
in  your  PC  and  uses  your  sound 
card  for  analog  I/O.  No  special- 
ized hardware  is  required, 

RITTTs  RTTY  demodulator 
uses  a  limiterless  front  end  and 
optimal  channel  filters  with  the 
SIN(x)/x  matched- filter  response 
that  maximizes  receive  sensitiv- 
ity. The  filters  automatically  tune 
to  the  incoming  mark  and  space 
tone  frequencies  for  effortless 
copy.  A  sophisticated  automatic 
threshold  correction  algorithm 
maximizes  text  recovery  during 
selective  fades.  A  special  wide- 
band  detector  minimizes  polar 
flutter,  while  a  narrow  inpui 
bandpass  filter  fights  QRM  An 
effective  squelch  suppresses  noise 
print.  Special  data-presentation 
modes  allow  text  recovery  and 
signal  analysis  under  diffi- 
cult conditions,  RITTY  can  act 
as  a  modem  for  the  RTTY  by 
WFIB  contest-logging  program. 
RITTY "s  licensed  FACTOR 
implementation  features  a  sharp 
input  BPF,  concurrent  100-  and 
200-baud  optimal  SIN(xj/x  chan- 
nel filters,  gated,  synchronous 
ATC  for  selective  fading,  2 1  -bit 
mcmory-ARQ  with  optimal  com- 
binatorial weighting  coefficient, 
siuglc-bk  error  correction  without 
ARQ,  recognition  of  noisy  con- 
trol signals,  fast  callsign  detection 
for  quick  linking,  and  tolerance 
for  partially  compatible,  unlN 
censed  FACTOR  implementa- 
tions. RITTY  provides  remark- 
ably fast  and  robust  text  through- 
put under  difficult  conditions. 


RITTY  has  an  FFT-based  spec- 
tral tuning  indicator  that's  easier 
to  use  than  a  scope  and  more  in- 
formative. A  demodulated- wave- 
form display  provides  detailed 
signal  and  propagation  analysts. 
RITTY  features  both  AFSK  and 
KSK  transmit  output,  adjustable 
mark/space  frequencies,  select- 
able Baudot  punctuation,  and  fine 
control  of  protocol  timing  and 
detail.  RITTY  automatically 
records  all  received  text  to  a  file 
and  can  transmit  text  files. 

The  program  requires  a 
486DX/33  minimum,  math  co- 
processor, and  VGA  display, 
Implementation  of  RTTY  modes 
is  with  most  eight-hit  sound  cards, 
while  FACTOR  requires  a  16-bit 
Creative  Labs  Soundblaster  card. 

This  is  a  commercial  program, 
but  a  trial  version  is  available  ai 
the  Web  site,  [http://www.mega 
link.net/~nlrct/].  which  is  main- 
tained bv  Dick  Stevens  N1RCT 
and  has  a  wealth  of  RTTY  soft- 
ware  information  available  on  this 
and  other  programs. 

The  RITTY  Program,  version 
2.06,  is  $150.  and  is  available 
from  Brian  Beezley.  Of  course, 
the  download  version  is  in  the 
collection,  as  well! 

My  sincere  thanks  to  both  these 
gentlemen  for  bringing  these 
programs  to  my  attention.  Any 
others  out  there  in  the  wings? 

Mowr,  above  1  mentioned  the 
RTTY  Loop  Software  Collection, 
This  is  a  collection  of  some  sev- 
enteen disks  of  software  of  inter- 
est to  RTTYers,  including  both 
RTTY  and  non-RTTY  programs, 
as  well  as  some  computer  utili- 
ties* You  can  see  a  full  list  of  the 
programs,  as  well  as  have  the  op- 
portunity to  download  some  of 
them,  on  the  RTTY  Loop  home 
page  at:  [http://www2.arj.net/ajr/ 
my/].  Or,  if  you  cannot  connect 
to  the  Web  online,  you  can  send 
me  a  request  via  E-mail  at 
[ajr@ari+nei]  and  1*11  E-mail  you 
back  the  list.  Or,  if  you  can't  even 
do  that,  send  a  self-addressed 
stamped  envelope  to  me  at  the 
address  above  and  Til  return  the 
list  to  you  on  paper!  The  infor- 
mation supplied  will  Till  you  in  on 
all  the  details  of  obtaining  copies 
of  the  programs  for  your  own  use. 

I  still  have  some  other  items 
you  have  sent  me  to  use,  but  1 
always  can  use  more!  You  can 


73  Amateur  Radio  Today  •  August  1997    S5 


Number  86  on  your  Feedback  card 


HflMS  WITH  CLASS 


Carole  Perry  WB2MGP 
Media  Mentors  Inc, 
P.O.Box  131646 
Staten  Island  NY  10313-0006 


Multi-cultural  projects 

Several  weeks  into  the  spring 
semester  with  my  new  ham  radio 
classes,  many  of  the  students 
seemed  to  be  especially  fasci- 
nated with  Ihe  idea  of  being  able 
to  speak  with  people  from  differ- 
ent countries.  1  usually  get  about 
400  students  in  my  13  radio 
classes;  each  term  there  is  a  dif- 
ferent "chemistry"  to  the  classes. 


class.  Tvc  learned  the  value  of 
showing  footage  of  other  kids 
having  fun  and  doing  exciting 
things  in  my  classroom.  It's  kind 
of  like  showing  "coming  attrac- 
tions" of  all  the  good  stuff  that's 
yet  to  come. 

One  afternoon  when  we  had 
several  boxes  of  QSL  cards  to  go 
through,  we  decided  to  organize 
them  by  country  and  to  assign 
teams  to  each  country  who  would 
report  back  to  us  with  more  in- 
formation about  the  culture  and 
geography  of  that  country  Before 
Ions  we  were  involved  with  the 


-  remember  that  children  who  are  busy 
chasing  DX  aren't  being  chased  by  the 

police!" 


There  have  been  times  when  most 
of  the  children  gravitated  to  VHF 
and  UHF  exclusively,  and  other 
times  when  they  only  wanted  to 
get  involved  with  ATV,  packet  or 
CW. 

This  term  the  6thf  7th ,  and  8th 
graders  were  eager  to  get  started 
with  different  DX  projects,  Sev- 
eral of  my  former  students  who 
were  still  in  the  school  brought  in 
QSL  cards  from  contacts  they  had 
made  on  their  own  10m  rigs  at 
home.  My  students  always  enjoy 
listening  to  their  peers  speak 
about  what  fun  they're  having  in 
the  hobby.  The  licensed  students 
enjoy  sharing  their  expertise  with 
the  other  kids. 

I  oil  en  invite  local  hams  who 
are  active  DXers  to  visit  mv 
classes.  1  encourage  them  to  bring 
QSL  cards  from  interesting  places 
to  display  for  the  children.  They 
always  bring  lots  of  great  stories 
to  relate  about  exciting  contacts 
they've  made. 

Through  the  years  several  of 
our  unusual  contacts  have  been 
videotaped  by  children  in  the 


ESL  (English  as  a  second  lan- 
guage) teacher  and  with  the  for- 
eign language  department  fain 
Parents  were  sending  in  dishes  of 
foods  from  their  native  countries 
along  with  samples  of  clothing 
and  other  articles  indigenous  to 
those  areas  of  the  world. 

One  of  the  best  projects  the 
children  came  up  with  was  a 
multi-cultural  quilt  made  of  con- 
struction paper.  Every  lime  a  ra- 
dio contact  was  made  with  a 
different  region  of  the  United 
Stales  or  with  a  foreign  country, 
a  child  would  make  a  square  patch 
with  tempera  paints  to  include  a 
scene  or  symbol  of  that  area. 
When  the  patchwork  "quilt"  was 
completed,  we  were  all  so  de- 
lighted with  it  that  we  had  it  hung 
up  in  the  school  auditorium  for 
visitors  to  see  as  well. 

A  fun  toy  that  one  of  the  teams 
made  when  they  presented  their 
reports  on  Mexico  was  the  bolero 
toy.  Several  Of  my  students  re- 
ceived personal  family  photos 
from  the  hams  they  had  spoken 
to.  This  persona]  touch  led  them 


RlTY  LOOP  from  page  85 

E-mail  me  [ajr@ari.net],  or  AOL 
users  can  use  [Marc  WA3AJR], 
while  CompuServe  users  can  send 
mail  to  ILeavey]  on  the  Compu- 
Serve system.  IT  push  comes  to 
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shove,  scribble  your  comments  or 
questions  down  and  send  them  to 
the  P.O.  Box  address  above.  See 
you  next  monih  here  at  RTTY 


to  research  things  of  interest  to 
young  people  in  that  country-  The 
bolero  toy  was  a  big  hit  in  class. 
The  game  itself  requires  simple 
hand-eye  coordination.  The  ma- 
terials needed  to  make  it  are:  a 
toilet  tissue  cardboard  or  paper 
towel  tube  cut  in  half,  an  1 8-ineh- 
long  piece  of  yarn,  an  empty 
thread  spool,  tempera  paints  and 
brush,  and  a  hole  puncher. 

First  the  children  painted  the 
tube  in  bright  colors  and  designs, 
and  let  it  dry.  Nexl  the  wooden 
spools  were  painted  and  left 
to  dry-  A  hole  was  punched  in 
the  paper  tube  near  the  top.  The 
student  then  ties  one  end  of  the 
yarn  to  the  lube  and  the  other  end 
through  the  spool.  The  object 
of  the  game  is  to  get  the  spool 
into  the  tube  while  holding  the 
tube  in  one  hand.  Needless  to  say, 
we  all  had  a  good  time  with  ihis 
one.  Later  on,  the  toys  were  pack- 
aged and  brought  over  to  a  local 
community  center  where  they 
were  distributed  to  appropriate 
children's  organizations. 

When  my  students  speak  with 
other  children  or  any  other  ham 
anywhere  outside  of  our  area  they 
like  to  find  out  the  things  that  are 
different  about  them.  They  are 
also  starting  to  appreciate  the  fact 
that  all  people  have  lots  in  com- 
mon  with  each  other — especially 
things  that  appeal  to  children. 
Most  students,  wherever  they  are 


Photo  B.  An  international  cul- 
tural hall  was  set  up  outside  our 
room  as  a  comi juration  of  the 
project  so  more  people  could 
share  in  the  DXfun* 

from,  are  concerned  about  report 
cards,  grades  and  tests.  It's  an 
enlightening  experience  listening 
to  children  talking  to  youngsters 
from  other  places  and  sharing  so 
many  of  the  same  concerns  and 
fears  about  the  world  today.  As 
adults,  maybe  we  should  be  lis- 
tening more  to  what  the  young 
people  tire  saying, 

Any  teacher  with  the  capabilities 
for  DX  ing  in  a  classroom  will  have 
a  myriad  of  activities  they  can  do 
with  their  students,  encompassing 
all  areas  of  the  school's  curricula: 
social  studies,  science,  math,  lan- 
guage aits,  geography,  foreign  lan- 
guage, and  even  crafts.  Have  fun; 
and  remember  that  children  who  are 
busy  chasing  DX  aren't  being 
chased  by  the  police! 


Photo  A.  Exchanging  cultural  objects  is  a  favorite  spin-off  project 
after  a  DX  contact. 


Number  87  on  your  Fee-dback  card 


Prophghtion 


Jim  Gray  W1XU 
210  E  Chateau 
Payson  AZ  85541 


As  this  forecast  is  being  pre- 
pared (early  May),  solar  flux  val- 
ues continue  in  the  low  70s  with 
little  likelihood  of  an  immediate 
improvement.  The  usual  high 
July-August  HP  signal  absorption 
levels  will  combine  with  low  flux 
values  to  depress  HF  propagation 
this  month.  Poorest  days  (P)  are 
likely  to  surround  the  1st,  9th, 


10th,  and  20tli  when  an  upset- to- 
active  magnetic  field  and  accom- 
panying ionospheric  disturbances 
are  most  likely.  You  can  also  ex- 
pect other  geological  upsets  and 
violence  near  these  days.  The  best 
(G)  days  to  search  for  DX  are 
likely  to  be  the  5th,  1 3th,  17th, 
23rd  and  27th-30thT  while  the  re- 
mainder will  be  only  Fair  (F)  or 
trending^  as  shown  on  the  calen- 
dar, The  onset  of  Cycle  23  appears 
to  be  sluggish  at  best,  with  only  a 
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few  signs  of  improved  propagation 
conditions.  The  only  advice  we  can 
offer  is  to  practice  patience,  listen 
aloi,  and  hope  for  improvement  this 
fall  or  next  spring. 

Band-by-band  propagation  this 
month: 

10-12  meters 

Occasional  intense  sporadic-E 
propagation  may  provide  open- 
ings to  2,000  miles  or  more,  while 
frequent  short -skip  openings  out 
to  1 ,000  miles  or  so  can  occur  on 
Good  (G)  days.  ' 

15-17  meters 

Frequent  short-skip  openings 
lo  1,500  miles  and  occasional 
long-skip  openings  on  north- 
south  paths  across  the  equator  are 
expected  on  Good  (G)  days. 

20  meters 

DX  to  all  parts  of  the  world  can 
be  expected  on  this  band  from 
sunrise  to  sunset  on  Good  (G) 
days,  with  peak  conditions 
usually  occurring  a  few  hours 


after  sunrise,  and  again  in  the  late 
afternoon.  Short  skip  to  2,000 
miles  or  so  may  be  expected  as 
well. 

30-40  meters 

Consistent  nighttime  DX  to  all 
parts  of  the  world  is  expected 
from  sunset  to  sunrise,  with  the 
possible  exception  of  poor  re- 
ception due  to  high  static  levels 
during  thunderstorm  activity. 
Short-skip  openings  averag- 
ing 500  miles  during  the  daytime 
and  1,500  miles  at  night  are 
anticipated. 

80-1 60  meters 

Nighttime  DX  on  80  and  160 
can  be  fair  this  month,  with  the 
exception  of  high  noise  levels  on 
both  bands  from  thunderstorms. 
Daytime  short  skip  of  a  few  hun- 
dred miles  is  possible  on  SO  but 
not  on  160.  Short-skip  propaga- 
tion is  expected  at  night  on  each 
band,  and  ought  to  be  fair  out  to 
perhaps  1,400  miles  or  so,  but 
limited  by  QRN. 


Radio  Bookshop 


Phone  800-274-737?  or  603-924-005  Sr  FAX  603- 924-86 13,  or  see  order  Ibrm  on  page  88-  for 
ordering  information:. 


Wayne's  Five  Suck  Books  &  Stuff: 


Boilerplate.  45  of  Waynes  ham  oriented  editorials.  Great  material  for  club 

newsletter  editors  who  are  always  short  of  interesting  items  for  filler. 

Submarine  Adventures  /Wayne *s  WWII  adventures  on  the  USS  Drum  SS- 

228,  now  on  display  in  Mobile,  Alabama. 

Wayne's  Caribbean  Adventures,  Scuba  diving  and  hamming  all  through 

the  Caribbean,  11  islands  in  21  days  on  one  trip?  You  bet,  and  you  can't 

beat  the  price  either. 

Wayne  &  Sherry's  Travel  Diaries.  Cheapskate  traveling  to  Russia,  Europe, 

and  so  on.  Now,  how  did  Wayne  and  Sherry  fly  first  class  to  Munich,  drive  to 

Vienna,  Krakow.  Prague,  and  back  to  Munich,  staying  at  excelleni  hotels  and 

eating  up  a  storm,  all  for  under  SI, 000 7 

Cold  Fusion  Journal  -  Issue  #20.  Read  the  latest  scoop  on  cold  fusion  in 

this  whopping  92-pagc  sample  issue.  Cold  fusion  dead?  No  wayl 
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Neuer  srv  die 

Continued  from  page  77 

I  can  skip  through  the  commercials. 

Get  On  Your  Duff 

.,,  and  exercise  your  word  processor. 
Fame  and  fortune  can  be  yours  ...  just  whup 
up  an  article  for  us.  Maybe  some  gadget 
you*  ve  built?  A  better  antenna?  Or  perhaps 


you've  bought  a  new  piece  of  equipment 
that  is  so  great  that  you  think  others  real- 
ly should  know  about  it.  Well,  tell  'em! 
And  don't  forget  to  send  along  a  disk  copy 
of  the  text  so  I  don't  have  to  sit  here  and 
retype  it, 

Has  amateur  radio  brought  you  any  adven- 
tures? It  has  me,  and  I  write  about  'em  so 
others  can  share  in  the  fun  I've  had.  If  you 
haven't  had  any  adventures,  get  yourself  in 
gear!  Our  hobby  has  a  world  of  adventure 


open  for  you.  I'll  never  forget  my  Oscar 
contact  with  Moscow  during  a  20-second 
window.  Or  working  2m  aurora.  Or  work- 
ing six  slates  on  10  GHz  from  a  local 
mountain.  Or  working  a  bunch  of  ZS  ops 
while  in  a  balloon  while  cruising  over  the 
South  African  veldt.  Or  diving  for  dropped 
antenna  elements  in  the  shark-infested 
water  at  Navassa, 

Now  get  busy  and  share  the  fan  you've 
had  with  the  rest  of  us. 


.CornerBeam? 


SWR  <  1,2:1  across  the  hand 

Gain  of  a  15  ft  Yagi 

No  dimension  over  7  ft 

40  dB  Front-to  Back  Ratio 

60°  Half-  power  Beam  width 

Mount*  directly  io  mast 

Vertical  or  Horizontal  Polarization 

imeters  5145.  220 MHz  S145.  70  cm  Si  15,  Dual  HftAUf}  Slfi! 

We  tghs  otijy  10  IH»,  Add  S 1 1  Sh  ipp  ins  &  H  inffl  i  ng .    In  to  S 1 , 


Antenn&sWest 

Box  S0O62  Frovo  UT  84605 


Order  Hot  Line 
801  372  $425 


CTRCLE  380  ON  READER  SERVICE  CARD 


http://www.rossdist.com 


FT-920 

AM  Mode 
HF  Transceiver 


Cheek  Out  Our  Specials!  We're  Oh  The  Weh. 
□Mt  9040  Ham  Item  hi  Aiua.  Ail  kiiidh  Cmfi  i-Ob  Pwmtw 

ROSS  DISTRIBUTING.  ?fi  S.  Stale  Sti&t,  Preston,  ID  83263 
}kiin Tuc-fii  y-6->  9-iHowlnvs  Closed  Smgidnj  &  SHubsy 


peld  Day  Mm 

■ -'   Installation 

System 


Re-usab-J 
R*ady  for  Aerkifi 
Fas  A  Easy  to  U£* 
E  li  mi  nates  Climbing 


$29.95 

add 

SfiAlf 
Ship 

1-801-373-8425 

'^AntennasWest 

Box  5GQ62-S,  Provo,  UT  84605 


CIRCLE  254  ON  READER  SERVICE  CA«D 


CIRCLE  304  ON  READER  SERVICE  CARD 


more. ..New  Products 


TO  QftSEH,  OALL  1rH44S^»Hf 

fit   ft*,    frf 


1997  Catalog  Update 

Contact  East's  got  another  one — a 
64- page  catalog  update  packed  with 
stuff  you  need.  Sure  you  do,  You  de- 
serve it — so  get  your  free  copy  from 
Contact  East,  Inc.,  335  Willow  Street, 
North  Andover  MA  01 845;  call  (508) 
682-2000  or  FAX  (508)  688-7829, 


VOU  60T  A  PACKET  ME<SSftGE  UA-5T  Ml&KT  , 
BUT*  you  DOUT  HAVE  TO  AU*>W£R  IT— 

VOUe  HftM<SHACtf  BURNED  down  tu\*s 
MORklWGr- 
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Radio  Bookshop 

ORDER  FORM 


You  may  ureter  by  mail,  telephone,  or  lax.  All  payments  are  to  be  in  US  funds.  Allow  4  weeks  Tor  delivery] 
(Prices  subject  to  change  without  notice  il  suppliers  iiunuasc  prices  or  new  editions  cost  us  nioic.)  i 


ITEM 


TITLE 


QTY 


PRICE 


TOTAL 


Shipping:  All  orders  add  $5.00  handling  *plus 
there  is  an  additional  at  cost  shipping  charge  ®&H 

added  to  all  foreign  orders,  We  ship  UPS  where      TOTAL  $ 
possible,  please  give  us  street  address. 

Make  checks  payable  to  "Radio  Bookshop." 

Foreign  Orders:  Choose  one  □  surface  shipping  □    air  shipping 
{Surface  delivery  may  take  2-3  months.) 
*Note:  The  actual  foreign  shipping  costs  will  be  additional  to  the 
regular  shipping  and  handing  fees. 


Name 


Phone 


jAd  dress 


City 


State 


Zip 


Country 


Total  Paid  $ 
Card* 


Signature 


$1 0  minimum  for  credit  card  orders  ' 

DCheck/Money  Order   DAMEX    DMC  DVISaI 

Expires  I 

! 


Date 


i 


i 


plephone:  603-924-0058,  800-274-7373,  FAX  603-924-8613  j 

Mail:  Radio  Bookshop,  Dept.  897, 70  Route  202  N.  Peteiborough  NH  03458  . 

I  □  YES,  Send  me  1 2  issues  of  73  at  the  low  rate  of  I 

I  $24.97  (save  47%  over  the  cover  price).  Canada  add  $7  I 
plus  $1 .40  GST;  Foreign  add  $1 9  surface;  $42  airmail.      I 


JRC 


160-10  Meters  PLUS  6  Meter  Transceiver 


Fifteen 


reasons  why  your  next  HF 
ver  should  be  a  JST-245.  . 


1  A]J-Mode  Operation  (SSB.CW^M^FSK^M)  on  all  HF  amateur 
bands  and  6  meters.  JST-145,  same  as  JST-245  but  without  6 
meters  and  built-in  antenna  tuner. 

•  JST-145  COMING  SOON  • 

MOSFET  POWER  AMPLIFIER  •  Final  PA  utilizes  RF  MOSFETs 
to  achieve  low  distortion  and  high  durability,  Rated  output  is  10 
to  150  watts  on  aJi  bands  including  6  meters. 

AUTOMATIC  ANTENNA  TUNER  *  Auto  tuner  included  as 
standard  equipment.  Tuner  settings  are  automatically  stored 
in  memory  for  fast  QSY. 

MULTIPLE  ANTENNA  SELECTION  •  Three  antenna  connec- 
tions are  user  selectable  from  front  panel.  Antenna  selection  can 
be  stored  in  memory. 

GENERAL  COVERAGE  RECEIVER  *  100  kHz^3G  MHz,  plus  48- 
54  MHz  receiver,  Electronically  tuned  front-end  filtering,  quad- 
FET  mixer  and  quadruple  conversion  system  (triple  conversion 
for  FM)  results  in  excellent  dynamic  range  (>1  QOdB)  and  3rd  order 
ICP  of +2QdBm. 

6  IF  BANDWIDTH  FLEXIBILITY  *  Standard  2.4  kHz  filter  can  be 
narrowed  continuously  to  800  Hz  with  variable  Bandwidth  Control 
(BWC).  Narrow  SSB  and  CW  filters  for  2nd  and  3rd  IF  optional. 

7  GRM  SUPPRESSION  *  Other  interference  rejection  features 
include  Passband  Shift  (PBS),  dual  noise  blanker,  3-step  RF  atten- 
uation. IF  notch  filter,  selectable  AGC  and  ail-mode  squelch. 
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14 


15 


NOTCH  TRACKING  •  Once  tuned,  the  IF  notch  filter  will  track  the 
offending  heterodyne  (±10  Khz)  if  the  VFO  frequency  is  changed. 

DDS  PHASE  LOCK  LOOP  SYSTEM  •  A  single^crystal  Direct 
Digital  Synthesis  system  is  utilized  for  very  low  phase  noise, 

CW  FEATURES  •  Full  break-in  operation,  variable  CW  pitch,  built 
in  electronic  keyer  up  to  60  wpm. 

DUAL  VFOs  •  Two  separate  VFOs  for  split-frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  other  important  parameters  for  each  band. 

200  MEMORIES  •  Memory  capacity  of  200  channels,  each  of 
which  store  frequency,  mode,  AGC  and  bandwidth. 

COMPUTER  INTERFACE  •  Built-in  RS-232C  interface  for 
advanced  computer  applications. 

ERGONOMIC  LAYOUT  •  Front  panel  features  easy  to  read  color 
LCD  display  and  thoughtful  placement  of  controls  for  ease  of  oper- 
ation. 

HEAVY-DUTY  POWER  SUPPLY  •  Built-in  switching  power 
supply  with  "silent"  cooling  system  designed  for  continuous 
transmission  at  maximim  output. 


I  JRC  |  gopon  Radio Co.,  JM. 

430  Park  Ave.,  2nd  Floor  New  York,  NY  10022        Phone:  (212)  355-1180  Fax:  (212)  319-5227 

CIRCLE  T59  ON  READER  SERVICE  CARD 


Connect  to 


■ 


♦  ♦ 


A  full  range  of  cellular 
antennas  is  available:  hole 
mount,  magnetic  mount, 
on-glass  and  base  station. 


SKA  400  I /♦ 


I 


MICROCELL  MAG 


SKA  901  C 


SGM900 


46049  VOLTA  MANTOVANA  -  MN  -  IT*  (39)  376/801 51 5  -  fax  (39(  376/8012. 

NORTH  AMERICA  OFFICE:   TORONTO  -  CAt  TEL  -  Fa      1 9)  650 


